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DUODENAL INTUBATION 


SIGNIFICANCE OF THE CELLULAR CONTENTS OF BILE IN THE DIAGNOSIS OF DISEASES 
OF THE BILIARY TRACT 


A. FIDLER, M.D. 


JAMES INNES, M.B., Ch.B., M.R.C.P.Ed. 
AND 


L. S. P. DAVIDSON, B.A., M.D., F.R.C.P., F.R.C.P.Ed. 


(From the Department of Medicine, Edinburgh University) 


In cases of suspected disease of the biliary tract three 
methods of investigation are available. The first is a 
thorough clinical examination, the second the radiological 
investigation of the biliary tract, and the third the examina- 
tion of the bile obtained by duodenal intubation after the 
use of magnesium sulphate or some other biliary stimulant. 
lhe bile is then submitted to cytological, bacteriological, and 
chemical examination, reliance being placed mainly on the 
former, since the most important diagnostic criterion is held 
to be the presence of cells and flocculi in the bile. It is with 
this particular aspect that this communication is mainly 
concerned. 

The method of duodenal intubation was introduced into 
clinical medicine by Lyon in 1923. The underlying basis of 
the test was the observation by Meltzer in 1917 that the 
entrance of magnesium sulphate into the duodenum caused 
a relaxation of the sphincter of Oddi. Following the 
publication of Lyon’s monograph the test was widely used 
throughout the world. though probably to a greater extent 
in America and on the Continent than in Great Britain. 
Although reference to the method is still found in many 
standard works dealing with diseases of the biliary tract, 
improvements in tHe technique of cholecystography have 
resulted in the test being less frequently carried out than 
formerly. Nevertheless in some clinics duodenal intubation 
is still retained as part of the full investigation for all types 
of disease of the biliary tract. In Great Britain, however, 
it is held to be of. particular value for the diagnosis of simple 
catarrhal cholecystitis in which structural changes in the 
gall-bladder wall have not developed to such a degree as to 
be demonstrable by radiology. As recently as 1937 McNee, 
writing on catarrhal cholecystitis, states that it cannot be 
diagnosed by simple clinical methods or by cholecysto- 
graphy, and that “duodenal intubation is at present the 
only diagnostic method on which we can positively rely. 
It is too little used in Britain, but is a routine method in 
America and elsewhere.” 

During an investigation into the possible value of sul- 
phonamide drugs as biliary antiseptics we noticed that 
many cells were present in the bile recovered when mag- 
nesium sulphate was used as a biliary stimulant, whereas 
cells were absent in the same patients when certain other 
stimulants were employed This observation suggested that 
magnesium sulphate might have produced the cells by 
irritation of the mucous membrane of the duodenum and 


that in consequence their presence did not necessarily 
indicate pre-existing inflammation in the biliary tract. To 
test this hypothesis we thought it necessary to carry out 
the following procedures: 


1. Intubation of cases with no clinical evidence of biliary 
or gastro-intestinal disorder, using magnesium sulphate as the 
stimulant. The cases in this group would act as a control 
series, since for the purposes of this investigation these patients 
may be considered as normal persons. The finding of cells in 
the bile would suggest that the magnesium sulphate was acting 
as a local irritant. 

2. Intubation of the same cases, using as stimulants sub- 
stances which appeared unaltered in the duodenum in the course 
of normal digestion, such as peptone or olive oil. The absence 
of cells in the bile after the use of these physiological stimulants, 
under exactly similar circumstances and in the same cases, 
would suggest a local irritant action of the magnesium sulphate. 

3. Intubation, prior to operation, of patients with disease of 
the biliary tract, and examination of the bile aspirated at 
operation from the gall-bladder, and, where possible. from 
the common duct. 

4. Observation of the effects of a similar solution of 
magnesium sulphate on the mucosa of different parts of the 
human gastro-intestinal tract exposed at operation, or in 
fistulae. 


Methods 


The tube was introduced into the stomach and the con- 
tents were evacuated. The patient was then made to lie on 
the right side with the pelvis elevated on pillows. Usually 
within one hour the first Sample of bile, so-called Bile A, 
appeared and was collected. One of three stimulants was 
then injected through the tube. These were 30 c.cm. of 
33%, magnesium sulphate, 30 c.cm. of 10% peptone, and 
30 c.cm. of olive oil warmed to body temperature before 
injection. Lyon (1923) recommended the introduction of 
75 c.cm. of a 33% solution of magnesium sulphate, but since 
30 c.cm. of a 33% solution has been found by ourselves 
and others to produce a good biliary reflex and to yield a 
free flow of dark bile (Bile B), we are satisfied that the 
smaller quantity is adequate. After injection, 20 c.cm. of 
air was blown through the tube to ensure that all the 
stimulant reached the duodenum, and then the tube was 
clipped for three minutes to prevent reflux. After this the 
bile was allowed to flow freely into test-tubes. 

Where possible, intubation was performed in each patient 


on three occasions, but in some cases only one or two 
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examinations could be undertaken. Nearly all the patients 
were intubated at intervals of two days, a different 
stimulant being employed on each occasion, but in five 
cases magnesium sulphate was used immediately after the 
reaction following peptone had finished. 

We considered as Bile B (so-called gall-bladder bile) the 
dark bile, which was collected until its colour returned to 
that seen before the stimulant was introduced. In the few 
cases in which this dark bile did not appear, the bile col- 
lected within forty-five to sixty minutes after injection of 
the stimulant was called Bile B. 

Estimations of the bilirubin and protein content of the 
various samples of bile were made, but as the results do not 
affect the subject of the present report they are not given 
here. 

Where flocculi suspended in the bile were visible to the 
naked eye they were removed by pipette for examination. 
Where flocculi were absent the bile was centrifuged and 
the deposit examined microscopically. Whereas the cells 
in the bile can be easily seen in the deposit of fresh 
specimens, considerable difficulty was experienced in stain- 
ing them. We note that Lyon and most other workers 
report only on such unstained material. Attention is drawn 
to the fact that digestion of the cellular elements in bile 
takes place rapidly on standing, hence the need for early 
examination of the deposit. 

Through the courtesy of Prof. J. R. Learmonth the 
opportunity was taken of observing the direct action of 
magnesium sulphate on the mucosa of the human stomach, 
duodenum, jejunum, and ileum exposed during the course 
of various surgical procedures. A small glass cylinder con- 
taining the test solution of magnesium sulphate was placed 
on the mucosa, and samples were removed at intervals of 
three, five, eight, and ten minutes. Controls with saline or 
peptone were first carried out. 


Material 

Duodenal intubation was performed on 33 subjects. 
Of these, 21 were chosen as control cases because they 
suffered from no disease of the gastro-duodenal or biliary 
tract, while 12 were proved cases of chronic cholecystitis 
with cholelithiasis. Of this latter group 8 were submitted 
to cholecystectomy subsequent to duodenal intubation. 
In all, 68 intubations were performed. Details of the 


TaBLE I.—Duodenal Intubation of Subjects with no Symptoms 
or Signs of Biliary or Gastro-intestinal Disorder, showing 
Relative Numbers of Cells in Bile obtained after Various 
Biliary Stimulants 


Case Mag. Sulphate Peptone Olive Oil 

1 +++ 0 0 

2 + No bile obtained 0 

3 +++ 0 

4 No bile obtained + Not done 

5 aS 0 ” ” 

€ 0 0 0 

7 +++ 0 0 

8 rae 0 Not done 

9 +++ 0 0 

10 ++ + 0 0 

il 0 0 

12 + 0 Not done 
13 0 

14 + 0 

15 Not done R.B.C.s only a 
16 +++ 0 | oe 
17 +++ 0 | 
18 + + + 0 ” 
19 +++ Not done : 
21 + + + ” ” 

0 = Clear bile. No flocculi seen. Centrifuged deposit shows no cells, or 


only a very few small flecks of mucus containing small groups of cells. 
+ = Clear bile. No flocculi seen. Centrifuged deposit contains moderate 
number of cells occurring in groups with mucus. 
++ Flocculi seen in small numbers. 
+++ Flocculi seen in large numbers. 
Flocculj vary in size from a pin-head to a match-head, and consist of a mass 
of round cells bound together by mucus. Each flocculus usually contains very 
large numbers of cells. 


TaBLe Il.—Cases of Cholecystitis and Cholelithiasis. Showing 
Relative Numbers of Cells in Bile obtained after Various 
Biliary Stimulants by Duodenal Intubation and by Aspira- 
tion at Subsequent Operation 


A.—Bile removed by Duodenal B.—Bile aspirated at 


Intubation Operation 

Case Mag. Sulph. Peptone Olive Oil bladder Duct 

1 + + + 0 0 7) 

2 0 0 Not done | No 

3 Not done | 0 + { operation 

4 0 ” J 

5 +++ 0 0 No bile (a) 0 

6 Not done - 0 0 0 (b) 

7 ++ 0 Not done No bile (c) — 

8 Not done 0 0 

9 +++ Not done 0 (d) 
10 > > (e) + 
12 +++ 0 0 0 


(a) = Gall-bladder full of stones with no bile. 

(b) = Bile contaminated with blood from operative trauma. e 

(c) = Gall-bladder full of stones, with no bile. 

(d) = A few R.B.C.s only. 

(e) = A few columnar epithelial cells not seen in previous medical drainage. 


Symbols indicating number of cells as in Table I. 


biliary stimulants employed and the results obtained are 
shown in Tables I and Il. In the 8 cases in which 
Operation was performed bile was aspirated from the gall- 
bladder, and in 4 of them it was possible to obtain bile 
from the common duct as well. The direct effect of a 
solution of magnesium sulphate on the human alimentary 
mucosa exposed at operation was observed in 5 patients, 
seven tests being carried out. 


Results 


1. Cytology of the Bile obtained by Duodenal Intubation 
Before the Use of Biliary Stimulants—Cells were usually 
absent from the centrifuged deposit of Bile A of all patients, 
though in a few cases occasional flecks of mucus contain- 
ing small groups of cells were seen. 


2. Cytology of the Bile obtained by Duodenal Intubation 
in Normal Cases After the Use of Biliary Stimulants.— 
From Table I the following results may be summarized : 


Of 19 cases in which bile was obtained after magnesium 
sulphate 12 showed numerous flocculi containing large numbers 
of cells, 5 showed no flocculi but the centrifuged deposit con- 
tained a moderate number of cells occurring in groups with 
mucus, and in the other 2 cases no flocculi and only very scanty 
cells were found on centrifuging. 

Of 17 cases in which bile was obtained after peptone 14 
showed no flocculi and only very scanty cells in the centrifuged 
deposit, while 2 cases had no flocculi but a moderate number 
of cells in the centrifuged deposit. 

In all 8 cases in which bile was obtained after olive oil no 
flocculi were seen, and only very scanty cells were found in 
the centrifuged deposit. 


3. Cytology of the Bile obtained by Duodenal Intubation 
in Cases of Chronic Cholecystitis and Cholelithiasis After 
the Use of Biliary Stimulants——From Table I, A, the fol- 
lowing results may be summarized: 


(a) Cases not submitted to Operation (Cases 1 to 4).—In 
2 cases out of 3 (Cases 1, 2, and 4) of cholecystitis and 
cholelithiasis in which magnesium sulphate was used as a biliary 
stimulant numerous flocculi containing many cells were found. 
In all 4 cases (Cases 1 to 4) in which peptone was used, and 
in Case 1, in which olive oil was employed, no flocculi were 
seen and only very scanty cells were found in the centrifuged 
deposit. 

(b) Cases submitted to Operation (Cases 5 to 12).—In the 6 
cases (Cases 5, 7, 9, 10, 11, and 12) in which magnesium sulphate 
was used as a biliary stimulant before operation numerous 
flocculi containing a large number of cells were found. In only 
1 case out of 6 of this group in which peptone was used were 
there a moderate number of cells in the centrifuged deposit. 
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In the 2 cases (Cases 5 and 6) in which olive o.1 was employed 
only very scanty cells were seen in the centrifuged deposit. 

4. Cytology of Bile aspirated at Operation from the Gall- 
bladder or Common Duct of Patients in Group 3 (b).— 
From Table II, B, the following results may be summarized : 


In 5 cases of cholecystitis and cholelithiasis (Cases 6, 8, 9, 11, 
and 12) confirmed at operation and by subsequent pathological 
examination of the gall-bladder no ce!ls were found in the bile 
aspirated directly from the gall-b!adder at operation. In Case 
10 only a few columnar epithelial cells were present in the 
ga'l-bladder bile, such cells not having been recovered 
previously by medical duodenal drainage. The failure to 
obtain bile from the gall-bladder in two cases (Cases 5 and 7) 
at operation was attributable to the fact that it was completely 
filled with calculi. 

Common-duct bile was obtained from 4 cases (Cases 5, 6, 
10, and 12) of this same group. In two of these (Cases 5 and 
12) no cells were found in the bile: in Case 6 there was con- 
tamination with blood but no excess of leucocytes or epithelial 


BARE 
Fic. 1.—Photomicrograph of wet preparation of cells in 


flocculi in bile obtained by duodenal drainage after the use of 
30 c.cm. of 33% magnesium sulphate. (x 4vU0.) 


cells ; and in Case 10 only a few columnar epithelial cells were 
present, though these had not boon found on previous medical 
biliary drainage. 

It is of interest to note ‘that in Cases 5, 9, 11, and 12 no 
cells were present in the bile aspirated from either the gall- 
bladder or the common duct, whereas large numbers of 
cells were found in the bile obtained by duodenal intuba- 
tion after magnesium sulphate. 

5. Effect of Magnesium Sulphate on the Human 
Alimentary Mucosa exposed at Operation.—In the 5 cases 
in which the investigation was made it was noted that a 
marked congestion of the mucous membrane with exuda- 
tion of red blood cells occurred after a few minutes’ 
exposure to magnesium sulphate, whereas normal saline 
and peptone solution had no such effect. In one experiment 
involving a portion of ileal mucosa of a patient, samples 
studied after three, five, and eight minutes contained an 
increasing number of cells similar in appearance to those 
recovered from the duodenum by intubation after mag- 
nesium sulphate. 
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MORPHOLOGY OF CELLS IN THE BILE REMOVED BY 


DUODENAL INTUBATION 


In all cases an attempt was made to establish the nature 
of the cells observed in the bile. In the fresh preparations 
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Fic. 2.—Cells as in Fig. 
( 400.) 


polymorph leucocytes. 


in Fig. 2, 


High-power photomicrograph of cells as 
showing that the cells which appear to be polymorph leucocytes 


Fic. 3. 


are in reality epithelial cells with disintegrating nuclei. (x 1,000.) 


the vast majority of cells appeared to be round cells (Fig. 1), 
and only a very small number were recognizable as 
columnar epithelial cells. The round cells were approxt- 
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mately the same size as leucocytes, and to begin with we 
considered them to be leucocytes. This first impression 
received support from examination of the deposit stained 
with methylene blue, neutral red, and Leishman, as many 
of the nuclei appeared to be lobulated. The stained 
preparations were, however, far from satisfactory, and 
accordingly we decided that it was necessary to remove 
the cells from the influence of bile, digestive juices, and 
hypertonic magnesium sulphate solution by washing the 
flocculi immediately in saline and then suspending them 
in serum. A considerable improvement in staining effects 
was thus obtained, which enables us to say with confidence 
that the vast majority of round cells seen in the wet prepara- 
tions were in reality cuboidal epithelial cells whose 
cytoplasm had largely disappeared and whose nuclear 
chromatin was rapidly undergoing degenerative changes 
(Figs. 2 and 3). Examination under the oil-immersion lens 
clearly reveals the ditference between the detached broken- 
up portions of nuclear chromatin and the lobulated nucleus 
of a leucocyte. Bile-stained cells were noted in about 40%, 
of our cases. The occurrence of fatty acids and salts in the 
deposit of bile obtained after olive oil must be remembered. 
as they may be mistaken for cellular elements. 


Summary of Results 


1. Bile removed from normal persons by duodenal 
intubation before the administration of biliary stimulants 
contained a negligible number of cells. 

2. Bile removed from normal persons after the adminis- 
tration of magnesium sulphate usually contained many 
cells ; whereas bile removed from the same patients after 
the administration of peptone or olive oil contained a 
negligible number of cells. 


3. Bile removed by duodenal intubation from cases of 


chronic cholecystitis and cholelithiasis, following the 
administration of magnesium sulphate, usually contained 
many cells, whereas after other biliary stimulants cells were 
absent or scanty; furthermore, bile aspirated from the 
gall-bladder and common bile duct of the same patients 
at subsequent operation contained a negligible number of 
cells. 

4. The irritant effect of a concentrated solution of 
magnesium sulphate on the human alimentary mucosa 
exposed at operation was demonstrated. 

It can be concluded from the above experiments that 
bile removed by duodenal intubation, following the 
administration through the tube of 30 c.cm. of a 33%. 
solution of magnesium sulphate, may contain large num- 
bers of cells produced by the local irritation of this concen- 
trated solution on the duodenal mucous membrane. 


Discussion 


It is not the primary object of this communication to 
evaluate the Meltzer-Lyon test in the diagnosis of disease 
of the biliary tract. Its purpose is to draw attention to a 
finding not previously recorded so far as we are aware— 
namely, that magnesium sulphate can cause desquamation 
of duodenal epithelial cells in large numbers and that a 
real danger exists of mistaking such degenerating cells for 
pus cells, as will be clearly realized from a study of the 
photomicrographs depicted in Figs. 2 and 3. We do not 
deny that pus cells and columnar epithelial cells may appear 
in the bile obtained after the introduction of a biliary 
stimulant in cases of acute or subacute inflammatory con- 
ditions of the biliary tract. We do suggest, however, that 
a concentrated solution of magnesium sulphate is not a 
suitable stimulant for use in the Meltzer-Lyon diagnostic 


test, because the interpretation of the cytological findin 
in the bile is complicated by the presence of cells produced 
locally in the duodenum. It would appear that 30 c.cm. 
of a 10% solution of peptone would be a satisfactory non- 
irritating biliary stimulant to employ. 

The reasons for our belief that the duodenal mucosa jis 
the source of the cells present in the bile obtained after the 
administration of magnesium sulphate are based on the 
experiments and cytological studies already described. In 
addition it should be noted that the appearance of the cells 
shown in Fig. | would seem to be identical with the cells 
shown in photographs 23 and 25 in Lyon’s Atlas of Biliary 
Drainage Microscopy (1935), which are stated to be 


cuboidal duodenal cells obtained by intubation of a case of ! 


duodenitis. No mention is made by Lyon of the possi- 
bility that magnesium sulphate might itself give rise to 
a duodenitis with a consequent desquamation of epithelial 
cells. 

Lyon states (1923, p. 319): “In all normal gall tracts 
all three of these different-coloured bile fractions (A, B, 
and C) should be perfectly clear and transparent and con- 
tain no microscopical cytology in the uncentrifuged 
specimen.” He also writes that the first criterion as regards 
diseases of the biliary tract is furnished by the gross 
observation of the amount of floccules which can be seen 
in uncentrifuged specimens. If these criteria are accepted, 
then the majority of our control cases were suffering from 
disease of the biliary tract. 

Lyon also lays stress on the type of cells in the 
specimens of bile as indications of the site and degree of 
inflammation. Thus he holds that columnar epithelial cells 
alone are indicative of catarrh of the superficial layers of 
the mucosa of the biliary tract and are associated with 
leucocytes when the deeper layers are affected. Moreover, 
he maintains that the cells must be bile-stained before their 
origin from the biliary tract can be accepted, although he 
admits that if there is dysfunction of the sphincter of Oddi 
desquamated epithelial cells and pus cells from the stomach 
and duodenum may be bile-stained. If these criteria are 
accepted, then in the majority of our cases the flocculi 
observed in Bile B and Bile C (flowing after Bile B and 


lighter in colour), which contained large numbers of round | 


cells unstained with bile, could not have come from the 
biliary tract. 

The absence of flocculi and cells in the yellow Bile A 
obtained before the administration of magnesium sulphate 
and their presence in the dark Bile B (gall-bladder bile) 
aftes the administration of magnesium sulphate naturally 
suggest that the site of derivation of the cells must be the 
gall-bladder or the bile ducts. We believe that this 
assumption is not necessarily justified, because similar 
results would occur if the time required for the develop- 
ment of the irritant action of magnesium sulphate on the 
duodenal mucosa coincided with the time needed to cause 
a relaxation of the sphincter of Oddi. 
this is precisely what happens in most cases. In some 
instances, however, duodenal irritation develops rapidly, 


and in others slowly, after the injection of magnesium sul- 
4 


phate, as is illustrated by the following cases: 


In two cases (Cases 7 and 17, Table 1) a white opalescent 
fluid, strongly alkaline and showing no visible trace of bile 
pigments, was collected five minutes after the injection of 
magnesium sulphate and was followed by Bile B. In Case 17 
the absence of bilirubin was confirmed by chemical examina- 
tion. In both cases flocculi containing a very large number of 
cells were present in this white bile-free fluid. In another case 
(Case 12. Table II) a large number of flocculi containing many 
cells first appeared in Bile C, which flowed after Bile B. Thus 
the time of appearance of flocculi and cells in the bile after 
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the injection of magnesium sulphate would appear to vary, the 
above cases being the extremes in the present series. 

A study of the literature available to us suggests that 
only two groups of workers have undertaken the necessary 
control observations—namely, examination of the bile 
aspirated at operation from the gall-bladder and common 
duct in patients who had previously been intubated, con- 
centrated magnesium sulphate being the biliary stimulant 
employed. Knott and Bowell (1924) investigated five cases, 
and their reports do not show any constant parallelism 
between the findings in the bile removed at operation and 
that obtained by medical drainage. In parenthesis it should 
be noted that Venables and Knott (1924) introduced into 
the duodenum only 10 c.cm. of a 25% solution of mag- 
nesium sulphate instead of 75 c.cm. of a 33% solution as 
recommended by Lyon. It is not surprising, therefore, 
that they were unable to confirm Lyon's claim that three 
distinct types of bile could be recovered (Bile A, B, and C). 
The small amount of the stimulant used may also explain 
why the number of cells present in the specimens was often 
much less than was found by us. Mateer and Henderson 
(1926) could not find any leucocytes or epithelial cells in 
the bile aspirated direct from the gall-bladder at operation 
in 54 cases, though in 51% of the same group they found 
bile-stained cells in the bile recovered by duodenal drainage 
after the administration of magnesium sulphate before 
operation. They regarded these cells as evidence of 
inflammation of some part of the biliary tract other than 
the gall-bladder:; but this assumption lacks proof, since 
they did not examine bile obtained from the common or 
hepatic ducts. 

The work of the above authors strongly supports our 
contention regarding the local irritating effect of magnesium 
sulphate on the duodenal mucosa and that the cells do not 
come from the gall-bladder. It should be noted that the 
necessary comparison of the cytological effects of other 


‘biliary stimulants with that of magnesium sulphate in the 


same patients was not undertaken as an additional control. 
Our repeated failure to find cells in the bile removed by 
intubation after the administration of peptone and olive oil, 
in cases in which many cells were, present in the bile 
obtained after magnesium sulphate, suggested at once a 
possible fallacy in this diagnostic method. 


Summary and Conclusions 

A study has been made of the cellular content of: 
(a) bile removed by duodenal intubation after the adminis- 
tration of magnesium sulphate, peptone, and olive oil in 
patients with and without disease of the biliary tract ; 
(b) bile aspirated at operation from the gall-bladder and 
common duct in patients suffering from cholecystitis and 
cholelithiasis ; (c) fluid removed from the mucosa of the 
human stomach, duodenum, jejunum, and ileum, exposed 
at operation, which had been submitted to the local effect 
of saline, peptone, and magnesium sulphate. 

From the above experiments it is concluded that the cells 
present in the bile obtained by duodenal drainage after the 
administration of magnesium sulphate may be produced by 
local irritation of the duodenal mucosa, and hence do not 
necessarily indicate pre-existing inflammatory disease of 
the biliary tract. Attention is drawn to the fact that the 
degenerating oval or cuboidal duodenal epithelial cells may 
closely simulate pus cells. 

We wish to express our thanks to our surgical colleagues in 
the Royal Infirmary for permission to investigate their cases, 
and in particular to Prof. J. R. Learmonth for his advice and 
help in the experiments connected with the action of mag- 
nesium sulphate on the exposed mucous membrane of the 
alimentary tract. One of us (J. 1.) was in receipt of the McCosh 


Bursary and Crichton Scholarship in Medicine during the period 
of this investigation. 
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[Note.—Since the completion of this paper for- publication 
we asked some of our medical colleagues on the staff of the 
Edinburgh Royal Infirmary to select patients in their own wards 
who were not suffering from disease of the gastro-duodenal o1 
biliary tracts, in order that we might demonstrate the irritant 
efiects of magnesium sulphate as used in duodenal intubation. 
Our colleagues watched the technique being carried out and 
personally made a microscopical examination of the specimens 
of bile recovered. The results obtained were similar to the 
findings shown in Table I.] 


OBSERVATIONS ON SOME NORMAL AND 
INJURIOUS EFFECTS OF COLD UPON THE 
SKIN AND UNDERLYING TISSUES 


Ill. FROST-BITE 
BY 


SIR THOMAS LEWIS, M.D., F.R.C.P., F.R.S. 


Physician to University College Hospital 


Frozen Skin 


Skin can be frozen in the living subject very readily by 
bringing it into contact with sufficiently cold metal or by 
allowing a jet of very cold air to impinge upon it. These 
methods I used extensively to study the effects of freezing 
(Lewis and Love, 1926). Freezing of the skin in a current 
of cold air is recognized by an observer the instant i 
happens. The patch of skin affected seems at once to 
become pale, dull, opaque, and of a yellowish colour. 
The attentive subject recognizes freezing at once when 
it is due to metallic contact, the formation of ice crystals 
in the skin being accompanied by a very definite pricking 
sensation. In a jet of cold air freezing may happen with- 
out subjective sensation ; or it may be signalled by a little 
short stinging pain that is felt abruptly in the part. All 
these observations of the laboratory conform with the 
experience of sufferers from frost-bite in the open air. Skin 
that is frozen without involvement of the subcutaneous tissue 
forms a hard plaque in the skin, with edges which are 
sharply defined and by which the plaque can be lifted 
It feels like a coin embedded in the skin. When the frost 
extends deeply the frozen tissues are solid and immovable 


Freezing-point of Skin 


Although very accurate determinations of the living 
skin's freezing-point have never been made, this point is 
known accurately enough for our purposes. It is certain 
that it lies below the freezing-point of water, and it is 
equally certain that it is not far from -—1° C. The 
freezing-point of blood serum is ~0.53° C., from which 
that of skin is unlikely to be far removed. If metal bars 
at exactly known temperatures are applied to the human 
skin, freezing can be shown to occur on occasion at a 
surface temperature as high as —2° C. (Lewis and Love, 
1926). Such an observation fixes a temperature between 
which and 0° C. the actual freezing-point of skin lies. 


Supercooling 


It is now to be said that skin when cooled very rarely 
freezes at its true freezing-point. It exhibits in very 
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remarkable degree the property called supercooling (Lewis 
and Love, 1926). If the skin is cooled by contact with 
cold metal it is unusual for it to freeze unless its surface 
temperature is reduced below — 5° C., and it often happens 
that this temperature is lowered to as much as —10° C., 
and sometimes to ~— 15° or even to —20°, without the 
occurrence of freezing. It is not merely a matter of sur- 
face temperature ; the whole thickness of the skin may at 
times be reduced to —10°C. and remain unfrozen. 
Freezing will generally occur between —5° and —10° C. 
if such temperature is maintained ; but the actual tempera- 
ture required and the time for which cold metal must be 
applied vary greatly, not only from one skin to another. 
but from point to point of the same skin, and even in 
successive observations on one and the same small area. 
Freezing begins with difficulty, but once started it spreads 
rapidly throughout all the chilled tissue, progressing the 
more quickly the lower the point to which preliminary 
cooling has been carried. As in the case of a cooled 
vessel of water, the formation of the first ice crystals 
encourages the formation of more, and so water or skin 
that has already been supercooled quickly becomes solidi- 
fied once freezing: starts. 

This power to supercool is normal ; it is a very important 
protection against freezing and the injurious effect that 
would arise out of this physical change. It has been found 
that supercooling displays itself in greater degree in skin 
that remains unwashed. Washing the skin encourages, 
while rubbing the skin with spirit and anointing it with oil 
discourages, freezing. The capacity to supercool greatly 
would seem to be connected with relative dryness of the 
horny layers of the skin. It is well known that Arctic 
explorers leave their skins unwashed. 

The level of temperature at which skin freezes does not 
seem to be influenced appreciably by the presence or 
absence of a blood flow to it; but, naturally, blood flow 
according to its degree will affect the rate at which the 
preliminary cooling of the skin occurs. 


Natural Frost-bite 


The conditions under which natural frost-bite occurs are 
known to us from the observations of those who have 
lived in very cold climates. When atmospheric tempera- 
ture is below 0° C. the air contains no moisture. Frost- 
bite occurs only when the air is dry and when the ground 
is snow-clad or frozen. It is frequent in people moving 
about out of doors when the temperature is as low as 
-30° C. (—22° F.). The radiant heat of the sun protects 
against frost-bite. Wind favours its occurrence, for in a 
still atmosphere the skin tends to become enveloped in a 
layer of air which the skin itself has warmed ; thus Brahdy 
(1935) speaks of frost-bite as frequent with a temperature 
of —13°C. (8° F.) if there is wind. Natural frost-bite 
occurs chiefly in parts of the skin that are exposed and 
in those parts of such skin that cool most readily. When 
both are exposed the hands cool more readily than does 
the face ; the fingers, the ears, and the nose cool fastest, 
and in the order stated. It is customary to give special 
protection to hands and ears; consequently frost-bite of 
the nose is relatively more frequent than it otherwise would 
be. Frost-bite of the feet is relatively unusual, for circula- 
tion in the feet is generally maintained active by walking ; 
the feet will suffer if they are kept still in very cold air or 
in snow for long periods, for when still the feet cool as 
quickly as the hands. Tight coverings of legs or feet by 
interfering with circulation encourage cooling and increase 
the chance of frost-bite. Freezing of feet while immersed 
in sea-water can hardly occur ; for the temperature of the 


water cannot fall below —1.9° C., its own freezing-point. 
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Effects of Freezing 


These lesser effects have been described in full detail 

in my original article with Love (Lewis and Love, 1926). 
When the skin has been frozen its invariable response when 
thawed is a state of hyperaemia. The local redness of 
the skin, due to dilatation of all its small blood vessels, 
occurs after the lightest freezing. If the skin has been 
frozen harder—namely, at —10° to —15°C. for about 
twenty seconds—the local redness is shortly followed by 
itching and by swelling, and a full wheal develops precisely 
over the area frozen. This wheal is surrounded on all 
sides for some centimetres by a bright red flare, the result 
of reflex vasodilatation. The local reddening, the wheal, 
and the flare compose what I have called (Lewis, 1927) 
the “triple response.” They are due to the release of a 
histamine-like substance or substances from the cells of 
the skin, the release resulting from the injury caused to 
the skin cells by the ice crystals formed in it; and they 
together constitute a simple acute inflammation, the typical 
immediate reaction to physical injury. The wheal gradu- 
ally subsides within a period of a few hours, leaving behind 
it an area of local redness. This redness persists, and next 
day at latest the corresponding skin is a little swollen, is 
tender to friction, and gives pain when warmed. Sections 
of the human skin taken twenty-four hours after the injury 
display a little oedema of both epidermis and dermis, 
and a perivascular infiltration of the superficial layers of 
the dermis with lymphocytes, extravasated red blood cells, 
and some polymorphonuclear cells (personal observations). 
This infiltration may in some instances be intense enough 
within a few days to give to the affected skin a yellow 
colour. Within about a week the tenderness of the skin 
has subsided and the epidermis has proliferated and pre- 
sents a crinkled pigmented surface, which soon peels. 
After peeling, the redness of the skin gradually fades, 
though pigmentation often persists for many weeks or even 
months. 
* Such are the simplest reactions to freezing in the human 
skin. If freezing has continued at —15° C. for thirty to 
sixty seconds, or at —20° C. for fifteen or thirty seconds, 
then the lesion that follows is more severe. Usually the 
wheal which at first forms gives place within an hour or 
two to blister, which. curiously, is predicted in the stage 
of thawing by the occurrence not of itching but of burning 
pain. Such blisters are associated with a more pronounced 
exudative inflammation than that described as following 
the wheal. 

Still greater damage occurs when freezing is more severe 
and more prolonged, for the skin is frozen harder and the 
frost penetrates more deeply. Corresponding lesions are 
well illustrated by the effects of freezing the skin with CO. 
snow (the temperature of which is about — 57° C.) and by 
severe frost-bite in man (Hodara, 1896a, 1896b). The 
results of such freezing have also been extensively investi- 
gated in animals, especially in the rabbit's ear, by 
Cohnheim (1873) and others (Brahdy, 1935: Fuerst, 1898 : 
Hodara, 1896a, 1896b; Kriege, 1889), observations that 
have enlightened us particularly as to the train of events 
leading up to loss of tissue. The end-result of severe 
freezing, where there is deep penetration of the tissues, 
is necrosis. The blood flow in the milder lesions is not 
interrupted, but there is general agreement that necrosis 
is brought about largely through injury to the blood vessels 
of the skin and subjacent tissues; it is the rule to find 
thrombi within them* (Kriege, 1889; Hodara, 1896a. 
1896b). These are of various kinds—platelet, hyaline, and 

* Recklinghausen (1883) is cited to the same effect, but it is not 


clear that the gangrene in this case followed directly .on frost-bite. 
Rischpler (1900) believes that necrosis can occur without thrombosis. 
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fibrinous in both the smaller arterioles and the mee 
arteries and veins—and appear within a few hours of 
freezing ; they have been found in human frost-bite not 
only in tissue in the process of undergoing necrosis but 
in tissue on the border of such necrosis, and in tissue where 
necrosis is threatened. 

It is clear from past observation and experiment that 
freezing at such temperatures as —15° to —20° C. must 
be continued for a matter of minutes if necrosis of the 
frozen tissues is to follow. But it is not clear that damage 
to a given tissue progresses beyond a certain point when 
freezing in it is prolonged. It would seem probable that 
freezing brought about at —15° or —20°C. soon enters 
a Stable condition so far as a given small group of cells 
is concerned, and that damage to the cells concerned is 
full for that temperature and does not increase steadily 
with time. It is known in general that lesions become 
severer with lengthening exposure. But the increased 
severity of damage to skin as freezing is prolonged is prob- 
adly due, once a hard frost has been ensured, to extension 
of freezing to deeper layers of skin and to subjacent tissues, 
rather than to progressive damage of individual cells. 
There is, at all events, no evidence to show that a severely 
frozen limb in which freezing has after a time ceased to 
extend becomes subsequently damaged in proportion to 
the time which it remains frozen. Some progress there 
may be, but almost certainly the chief factors governing 
the degree of damage are the hardness of the frost and 
its extent: time, apart from its influence in increasing the 
freeze, is not known to be a material factor. 

Secondary Injury.—There is some evidence that when 
the skin has been frozen the damage sustained may be 
added to in the stage of the reaction itself by the rapid 
outpouring of fluid between the tissue elements (Lewis and 
Love, 1926). If the venous return from a limb on which 
a small area of skin has been frozen is obstructed during 
the stage of thawing and for five minutes afterwards, sub- 
sequent whealing is much diminished and seemingly the 
return of the tissues to a normal state afterwards is expe- 
dited (Lewis and Love, 1926). 


Treatment of Frost-bite 


Our knowledge of frost-bite and the manner in which 
the skin reacts to it suggests certain measures in its treat- 
ment, which will be dealt with briefly. 

When the patient is seen at a stage at which the tissues 
are frozen the first step will be to induce thawing. There 
are two reasons why this should not be done too rapidly. 
First, rapid thawing will be followed by intense swelling 
of the tissue, and this is probably in itself injurious. 
Secondly, the more rapid the warming the greater will be 
the pain, and following thawing it may be very severe. 
The long-established custom of rubbing the frozen part 
with snow will ensure slow thawing, and its reputed effec- 
tiveness probably depends on this fact. But friction is not 
to be recommended in itself: thawing will not occur unless 
friction is brisk, and such friction will tend to damage the 
skin and to increase the reaction. It would seem prefer- 
able, when it is practicable, to apply warmth of reasonable 
amount. It should be no more than suffices to induce 
thawing under strict control. Thus if the skin is unbroken. 
cold water, rising to no higher temperature than 10° or 15° 
C., may be applied safely and will answer the purpose, pre- 
caution being taken then and subsequently to prevent the 
return of a full circulation to the damaged tissues. In the 
case of a limb, its arteries may be compressed until thawing 
is complete, and the compression then be relaxed gradually 
to allow the blood to return to the limb little by little. 
The temperature of the part that has been frozen can in 
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this way be raised very ailiai as is eutiitns and warmth 
mainly allowed to come to it through the returning blood. 
If in the process pain becomes severe it can be moderated 
by cooling the part once more as the circulation returns 
to it. The object should be to restore the blood flow and 
warmth gradually and thus restrain vascular and accom- 
panying reactions. 

When this has been effected the limb may be protected 
by wrapping it lightly with cotton-wool or lint, covering 
it with a cradle, and maintaining around it a reasonably 
cool temperature. Further treatment will be demanded by 
blisters and by necrosis with ulceration. From this stand- 
point it should be recognized that between the lesions 
following freezing and those following heat there is no 
fundamental distinction. All such lesions are the result 
of greater or lesser injury of cells of the skin and of deeper 
integuments, injury which brings partial or complete dis- 
integration of the cells. The reactions that follow are not 
properly regarded as reactions to frost or to heat, but to 
tissue injury. The heating and the freezing are transient, 
and the reactions we see are the reactions to what heat 
and frost leave behind them. In both instances the re- 
action is a response to substances released largely from 
living cells and in part from killed cells. It is true that 
heat differs from frost in that it has the power to coagulate 
the tissues and in the end to consume them; but the 
important fact remains that the reactions, as we trace 
them through different grades of severity and compare 
equal grades, are fundamentally alike: local redness, wheal. 
flare, blister, cellular exudate, vascular thrombi, and necrosis 
appear in each, as do the appropriate processes which 
isolate and separate off dead tissue and lead to repair.* 
The presence of incinerated tissue in the case of injury by 
fire is the only notable difference and one that has no high 
importance ; this difference does not exist in a comparison 
of freeze and scald. 

It follows from what has been said that the rational! 
treatment of the lesions of frost-bite and scald have much 
in common. The appropriate routine treatment of one 
or other state must of course be governed ultimately by 
one consideration only—namely, by its proved effectiveness. 
But in considering new means of treating, theoretical con- 
siderations can guide. A guide to the treatment of lesions 
following frost-bite which I would strongly recommend 
is that they should be dealt with in the same way as are 
similar lesions resulting from heat, in respect of the treat- 
ment of which we possess much recent experience. 
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S. B. Lovelady, J. R. McDonald, and J. M. Waugh (Amer. J. 
Obstet. Gynec., 1941, 42, 309) made a study of thirty-four benign 
growths of the vulva which had been removed at the Mayo Clinic 
from 1906 to 1939 inclusive. The commonest types were 
fibromas, lipomas, and haemangiomas. Two neurofibromas, two 
leiomyomas, a ganglioneuroma, and a lymphangioma were also 
encountered. A striking feature was the lack of symptoms pro- 
duced by the tumour in the majority of cases. 
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AN EXPERIMENTAL STUDY OF THE 
WOUNDING MECHANISM OF HIGH- 
VELOCITY MISSILES 


BY 
A. N. BLACK 
B. DELISLE BURNS, M.R.C.S. 
AND 
S. ZUCKERMAN, D.Sc., M.R.C.S. 


(For the Research and Experiments Department, Ministry 
of Home Security) 


The fact that the amount of tissue destruction caused by 
small high-velocity bomb splinters may be out of all pro- 
portion to their size has been recognized for some time, 
and was the subject of correspondence in this Journal 
(1940, July 13 and 27). More obvious explanations of the 
disproportion between size of wound and size of missile— 
for example, that it is due to the irregular shape of the 
splinters and to their rotary movement (Wilson, 1940)— 
appear inadequate to explain the phenomenon, and it was 
therefore suggested (Zuckerman, 1940) that a more reason- 
able interpretation lies along the lines suggested by Cranz 
and Becker (1921) in their analysis of the effects of high- 
velocity missiles in soft media. If the physical explanations 
of Cranz and Becker are applicable to splinter wounds in 
flesh it would appear that the destructive effect of a small 
splinter is due to the motion imparted to the soft medium 
through which it passes, as a result of which the tissue is 
moved away violently from the track of the missile, an 
effect being produced similar to that of an_ internal 
explosion. 

Observation also shows that splinters have little rotary 
effect in those media in which their effect has been studied. 
It has been found, too, that non-spinning projectiles fired 
from a smooth bore have an explosive effect in media such 
as mud (Cranz and Becker). It is thus improbable that the 
damage which occurs in the neighbourhood of the actual 
track of a splinter would be seriously altered by any 
peculiarities of shape or by any rotation. On the other 
hand, shape and rotation could undoubtedly have an effect 
on the track itself. 

The experiments described in this paper have been de- 
signed to test this interpretation. 


Method 


The investigation was carried out on rabbits and on 
blocks of 20% and 5% gelatin. The former dilution was 
chosen as it corresponds to the dilution of protein in the 
body. 

With: the facilities available to us it proved impracticable 
to devise a splinter gun capable of firing irregular-shaped 
fragments of metal at high velocities in such a way that 
they could be accurately aimed. It was also impracticable 
to perform the experiments with model bombs. Accord- 
ingly a gun was devised (by Colonel P. Libessart of the 
Free French Forces) capable of firing, with a cordite 
charge, a 3/32-inch steel ball weighing 53 mg. at velocities 
varying between 500 and 5,000 f/s. The choice of this 
standard missile was to some extent arbitrary. In weight 
it corresponds to a very large proportion of the splinters 
which are shot off from any bomb or shell. It is possible, 
by means of relstionships that have been worked out in 
other fields of ballistic study, to equate approximately some 
effects of the ball with those which would result from the 
penetration of any irregular-shaped splinter. 
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The velocity of each shot was measured by means of the 
Boys spark-photography method. The essential feature of 
this method is that the missile cuts a wire forming part 
of an electrical circuit, and thereby, through a relay, dis- 
charges a condenser across a spark gap. By using 10,000 
volts enough light is obtained from an exposure of less 
than 1 microsecond to throw a shadow of the missile and 
target upon photographic paper. The impact and residual 
velocities of the missile are measured from the sound waves 
which are thrown off and which are photographed on the 
paper. By varying the interval between the impact of the 
missile on the target and the cutting of the wire, shadow- 
graphs of the target can be obtained at varying times after 
it is hit. Using identical targets for successive shots, it is 
thus possible to photograph the successive changes which 
take place in a target during the fraction of the second 
after it is struck. The present paper deals with such 
records. 

Results 


Blocks of gelatin 4 cm. by 4 cm. by 5 cm. were made by 
pouring a warm 20% solution of gelatin in water into 
moulds. Figs. | to 6 show silhouettes of the gelatin at vary- 
ing times after the ball hit the front face of the block. Before 
each shot was fired control shadowgraphs were made, and 
these are outlined in each figure to give a measure of the dis- 
tortion undergone by the gelatin block after its penetration 
by the ball. The magnification of the stages in each series 
of photographs varies: the dotted outline in each case, 
however, represents the same size of target. Unfortunately 
it was impossible to follow the cycle of changes through 
to the end because the blast of the gun, which follows 
behind the missile, forms a shadow that obliterates the 
gelatin block in the photograph. The blast actually helps 
to blow the gelatin block away. Each target was, however. 
recovered immediately after the shot was fired. 

It will be seen that as soon as the ball enters the target 
a tail splash develops. This increases in size in the interval 
taken by the ball to traverse the block. As the ball 
emerges it pushes before it a head-cone which it ultimately 
leaves. This is the only distortion which occurs during the 
few microseconds taken by the ball to pass through the 
target. Immediately after complete perforation has been 
achieved, however, the block of gelatin undergoes consider- 
able expansion, until it becomes some three to four times 
its original volume. In spite of this distortion the blocks 
return to their original size and shape. The only perma- 
nent visible effect of the shot is the small thread-like track 
made by the passage of the ball. This track is the same 
in appearance as that caused by pushing a needle through 
the block. Occasionally a few small bubbles of air and 
small radial fractures may be seen in the track. Experi- 
ments with similar blocks of 5% gelatin gave the same 
result. 

A corresponding series of photographs were made of 
cylindrical 20% gelatin blocks shot diametrically. The 
changes demonstrated were the same as those shown by 
the rectangular blocks. In this series of observations 
shadowgraphs of the same target were made simultaneously 
in a plane at right angles to the usual plane of photography. 
This was done by reflecting, by means of a mirror, the 
light from the spark on to recording paper placed beneath 
the target. These additional shadowgraphs showed that 
the size of the target increases in all directions. 

A third series of observations on identical cylindrical 
blocks of gelatin enclosed in a skin made of the inner tube 
of a bicycle tyre showed that the distortion for similar 
time-intervals after the first impact of the shot was con- 
siderably reduced, the reduction presumably being due to 
the resistance of the “ skin” to the expansion of the gelatin. 
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Figs. 1 to 6 show shadowgraphs of rectangular gelatin 
blocks 4 cm. by 4cm. by 5 cm. during and immediately after 
penetration by a 3/32-inch steel ball travelling at velocities 
between 700 and 1,000 m/s (2,296 and 3,280 f/s). In all 
the figures the dotted line shows the outline of a shadow- 
graph of the target immediately before shooting. 

Fig. 7 shows the outline of the hind limb of an anaes- 
thetized rabbit immediately before and a shadowgraph of 
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whole process occurring with explosive violence. In this 
way a central cavity, the pressure of which is presumably 
sub-atmospheric, is formed within the target. The peak 
of the change occurs after the missile has completely pene- 
trated the target. It can be estimated from the series of 
tests on the 4 cm. by 4 cm. by 5 cm. gelatin blocks that 800 
microseconds after impact the gelatin is distributed in a peri- 
pheral layer averaging about 0.5 cm. thick and surrounding 


Fic. 1.—30 microseconds after impact. ( x 0.70.) 
Direction of shot ———~— 


Fic. 5.—840 microseconds after impact. ( 0.48.) 


Direction of shot ———— 


FiG.2.—126 microseconds after impact. (x 0.68.) 
Direction of shot ~> 


Fic. 3.—207 microseconds after impact. (x 0.64.) 
Direction ot shot —— > 


Fic. 6.—860 microseconds after impact. (0.47) 


Direction of shot —--—-~— 


1 of rabbit's hind limb taken 550 micro- 
The 3/32-inch steel ball passed through 
the hamstring muscles. The impact velocity was within the same 


Fic. 7.—Shadowgrapl 
seconds after impact. 


Fic. 4.—300 microseconds after impact. (x 0.56.) 
Direction of shot ——-—- 


the limb 550 microseconds after the impact of the steel ball. 
The limb shows the same type of distortion as the gelatin 
blocks. At the time of the shadowgraph the ball had com- 


pletely traversed the limb. 
Discussion 

The changes which occur in the gelatin blocks can only 
be explained as being due to the formation of a cavity 
within the blocks with explosive violence. As the missile 
passes through the block it imparts motion to the particles 
in its track, and these fly off radially, imparting their 
momentum in turn to further particles (and so on), the 


range as the previous shots. ( 0.56.) 
— Direction of shot. 


= 


a central cavity approximately 5 cm. in diameter. The 
stresses imposed on the gelatin when struck must be great 
compared with those that it would be able to resist for a 
period longer than that in which the cycle of changes 
occurs. Nevertheless, it is surprising that there is so little 
evidence of damage in the gelatin blocks when the cycle of 
distortion is complete. 

It has been shown experimentally that the cavitation 
caused in soft clay by high-velocity missiles is not due to 
the pressure of air drawn in behind the bullet (see Cranz 
and Becker). Thus there is no cavitation when a bullet 
is fired into a clay target down a prepared tubular track 
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with a diameter slightly greater than the calibre of the 
bullet. Furthermore, the explosive effect is also observed 
when a bullet is fired through a soft medium kept in a 
vacuum. But, on the other hand, the cavitation which 
occurs in a soft medium is almost certainly responsible for 
the drawing in of air, some of which may be pushed out 
again when the target returns to its previous shape. Air 
may be left im the track, as is shown by the subsequent 
presence of a few minute bubbles in the gelatin blocks. 
Small bubbles are also sometimes observed in splinter 
wounds in flesh. 

The fact that the shadowgraphs of animal limbs are 
essentially similar to those of the gelatin blocks suggests 
that precisely the same changes occur in human or animal 
tissues that are traversed by high-velocity missiles. The 
distortion to which they are subjected can only be likened 
to that of an internal explosion, and at the height of the 
deformation, which occurs after the missile has left the part. 
the tissues must be stretched around a central cavity of 
relatively large dimensions. Under such conditions it is 
obvious that structures at great distances from the track 
of the projectile can suffer damage. 

It is a common clinical observation, and one which we 
have confirmed experimentally, that minute puncture 
wounds, caused by small bomb splinters, in the skin on 
the entry and exit surfaces of a limb or other part of the 
body are often the only external signs of relatively serious 
internal injury. Our experiments with rubber-coated 
cylindrical blocks of gelatin provide a parallel to this 
observation in so far as only minute punctures are made 
in the rubber covering, in spite of the considerable imme- 
diate distortion of its contents. On the other hand, when 
the steel ball is fired at high velocity at the skinned limb 
of a dead rabbit or at a slab of meat a large crater is 
formed in the flesh on the entry side, and the destruction 
i much greater than in a corresponding part covered by 
skin. 

The explosive character of the forces set up by the high- 
velocity ball in its passage is manifested not only by the 
amount of tissue destruction caused but also by the fact 
that we have often observed comminuted fractures of the 
femur of a rabbit even when the path of the projectile 
lay more than 1 cm. from the bone. These fractures can 
be explained by the fact that bone is relatively non-elastic, 
and that it fractures as a result of the stresses to which it is 
subjected by the explosive formation of the cavity along 
the path of the missile. In the same way we have found 
that heavy glass plates placed in contact with the gelatin 
targets, and at a distance of 2 cm. from the track of the 
ball, are shattered. It would be of interest to discover 
whether similar indirect fracturing of bone occurs in war 
casualties. 

In contrast with bone, highly elastic structures such as 
arteries, veins, and nerves are apt to escape injury in 
wounds caused by high-velocity missiles. Thus post- 
mortem examination of exposed animals shows that larger 
vessels and nerves may run intact through regions in which 
muscle and smaller vessels are often much damaged. It is 
only rarely that we have observed relatively severe haemor- 
rhage from larger arteries in wounds caused by the ball 
travelling at 2,500 f/s and upwards, whereas the impression 
so far gained in our work is that such haemorrhage is not 
uncommon in wounds caused by the ball when travelling at, 
for example, 1,500 f/s. 

In further experiments we have found that a steel ball, 
travelling at a velocity of 2,400 f/s through a gelatin block 
in which is embedded an excised strip of artery containing 
fluid maintained at a pressure of 100 mm. Hg, will not 
rupture the vessel, in spite of the distortion of the block, 
except when the ball actually hits it. 
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Although larger nerve trunks appear to remain anatomi- 
cally intact in high-velocity wounds, it should be remem- 
bered that they have momentarily undergone considerable 
stretching around the cavity caused by the missiles. This 
stretching may be a cause of the transient paralysis and 
analgesia which is sometimes said to occur as a result of 
bomb-splinter wounds, for it is known that a nerve can 
lose its conducting properties for some time after such 
distortion. 

Summary 


Experiments suggest that the disproportionate degree of tissue 
destruction caused by small high-velocity bomb splinters is due 
to the fact that particles lying in their path are thrown radial!) 
with sufficient violence to leave a central cavity around which 
tissues at some distance from the track are momentarily 
stretched. While blood vessels are usually elastic enough to 
experience this strain without anatomical and apparent func- 
tional injury, and nerves without obvious anatomical injury. 
bones are often broken at some distance from the track. 


Our warmest thanks are due to Colonel P. Libessart, Free 
French Forces, whose design of the gun and assistance with 
the photographic technique made this work possible. We 
also wish to express our gratitude to Miss B. Hunt for her 
technical assistance. 
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BLOOD-PRESSURE-RAISING REFLEXES IN 
HYSTERICAL ANAESTHESIA 


BY 
J. VERNEY CABLE, M.D., M.R.C.P. 


AND 


F. H. SMIRK. M.D., F.R.C.P. 


(From the Department of Medicine, University of New Zealand. 
Dunedin) 


This paper is concerned with a study of two blood-pressure- 
raising reflexes in a case of hysterical anaesthesia. These 
are : (1) a reflex from skin described by Hines and Brown 
(1932), who showed that when the hand and forearm are 
plunged into water at 4° C. the blood pressure is raised 
reflexly as a result of the stimulus ; (2) a reflex from muscle 
described by Alam and Smirk (1937), which depends on 
the fact that if ischaemic muscles are exercised the accumu- 
lation in them of metabolites leads reflexly to an increase 
of the blood pressure. 

It was thought that it would be of interest to investigate 
a patient with hysterical anaesthesia by observing whethe: 
stimuli applied to an anaesthetic area gave rise to objective 
manifestations such as increase of the blood pressure. In 
the case described the skin was at first anaesthetic, later 
analgesic but not anaesthetic, and the muscle was hyper- 
aesthetic. 

The subject of our investigation was a married woman aged 35, 
with one child. There was a long history of various ill-defined 
abdominal complaints, which had been treated with little im- 
provement by a number of gynaecological operations. The 
personal history revealed a background of much domestic 
friction, the patient having been twice married, and seemingly 
being little happier with the second husband than with the first. 
Following a domestic crisis she again became ill,and was admitted 
for investigation, when it was found that there was a complete 
cutaneous anaesthesia to pain, heat, and cold over the whole body 
surface supplied by spinal segments. The patient stated that 
she had been unaware of this condition until her attention was 
drawn to it during examination in hospital. There were no other 
signs to suggest any organic lesion of the nervous system. The 
Wassermann reaction was negative. Explanation to the patient 
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that the disorcer was functional and suggestion that skin sensation 
would return were succeeded by a prompt renewal of the capacity 
to detect pin-pricks and some slight return of the capacity to dis- 
tinguish differences of temperature ; but the complete cutaneous 
analgesia remained undiminished, and neither deep pin-pricks 
nor prolonged contact with ice led to pain, discomfort, or change 
in facial expression. 


Method of Investigation 


With the patient lying in bed a series of measurements of the 
blood pressure were made on the right arm ; the left arm (which 
in common with other parts was devoid of superficial sensation) 
was placed out of view of the patient. When the blood pressure 
had reached a steady level a sphygmomanometer cuff placed 
previously around the upper arm on the left side was inflated to 
170 mm. Hg—a pressure well above the patient's systolic pressure 

thus completely arresting the circulation through the left arm. 
For the elicitation of the Hines and Brown blood-pressure-raising 
reflex small blocks of ice were packed around the patient's left 
arm, taking care that the operation was inaudible as well as 
invisible. The general blood pressure was measured again in the 
right arm while the left arm was being stimulated by the appli- 
cation of ice. To investigate the effect of the blood-pressure- 
raising reflex from muscle the patient opened and closed the left 
hand with the circulation through the left arm completely 
arrested until pain of the intermittent claudication type prevented 
further movement. During the exercise and for some time after- 
wards measurements of the general blood pressure were made 
en the right arm. 

Results and Discussion 

It was found ihat after the application of ice to the left 
arm the blood pressure in the right arm began to rise, 
although the patient felt no discomfort whatsoever from 
the ice. The increases in blood pressure averaged 17 mm. 
Hig systolic and 11 mm. diastolic. The protocol of one 
of these investigations is here set out ; three such investiga- 
tions were made on different days, always with a rise of 
blood pressure. In order to ensure that the rises of blood 
pressure were not of psychological origin care was taken 
to prevent the patient seeing or hearing that anything was 
being done to the limb. During the investigation the 
patient's reports of her sensations were either that she 
felt nothing whatsoever or that something was felt, though 
not of a painful nature. In the normal person the pain 
arising from the application of several blocks of ice to 
the hand and forearm usually becomes almost intoierable 


Protocol showing the Effect upon the Blood Pressure of the 
Application of Ice to a Limb with Skin Anaesthesia of 
Hysterical Origin 


B.P. Readings B.P. Reading 


Time in Right Arm Time in Right Arm 
4.12 p.m... 138/105 4.17 p.m , 150/118 
142/104 4.18 p.m... = is 156/120 
Sphygmomanometer cuff round left Ice removed and cuff round 
arm inflated to 170 mm. Hg left arm deflated 
4.13 p.m... 144/104 4.19 p.m... 138/106 
4.14 p.m... 144/105 4.20 p.m... 144/110 
Ice applied to left forearm and hand 4.21 p.m... ae is 146/110 
4.15 p.m... 148/98 4.22 p.m... 141/107 
4.16 p.m. 147/110 4.23 p.m 140/104 


within less than one minute. In this hysterical patient no 
pain or discomfcrt whatsoever followed the application of 
ice to the hand and forearm, yet the normal reflex increase 
of blood pressure was not abolished by hysterical loss of 
the patient’s capacity to feel this painful stimulus. It was 
concluded that the rises in blood pressure were of a reflex 
nature, since, with the circulation of the limb arrested, 
nerves form the sole channel of communication between 
the limb and the rest of the body. While eliciting the 
reflex from muscle it was observed that muscle pain was 
induced with unusual ease, since twenty-five contractions 
of the left forearm muscles, effected by opening and closing 
the left hand during arrest of the circulation in the left 
arm, gave rise to strong pain of the intermittent claudica- 
tion type, which was associated, as is usual, with a reflex 
rise in blood pressure. In a normal person twenty-five 


BLOOD PRESSURE AND HYSTERICAL ANAESTHESIA 


Br s = 
875 
strong clenchings of the hand with the forearm ischaemic 
will not elicit appreciable claudication pain. 


Investigations have shown (Alam and Smirk, 1938) that 
the blood-pressure-raising reflex of Hines and Brown (in 
which coid is applied to an arm) cannot be elicited from 
an area in which there is local loss of sensation of organic 
origin, and it would appear, therefore, that if the observa- 
tion we have made is of general application the presence 
or absence of this blood-pressure-raising reflex from skin 
might provide evidence in doubtful cases as to whether an 
area of skin anaesthesia was the result of an organic lesion 
below medullary level or was hysterical in nature. The 
observation is of further interest in that it demonstrates 
the integrity of certain nervous pathways in a patient with 
hysterical skin anaesthesia, and indicates that a similar 
method of study is applicable to cases in which there is 
loss of muscle pain. 

Should observations such as these be employed in the 
differential diagnosis of nerve lesions it is of importance 
to recognize that emotional stimuli also produce striking 
changes in blood pressure and that the degrees of reflex 
increase in blood pressure vary considerably, but are 
seldom less than 10 or more than 50 mm. Hg. 


Summary 


Observations have been made on a patient with superficial 
anaesthesia of a hysterical nature, including the skin of the left 
arm. It was observed that the application of ice to the left 
arm caused a rise of blood pressure which was shown to be of 
reflex origin. 

If the patient is unaware of the application of the stimulus a 
rise of blood pressure on applying cold to an anaesthetic area 
may be taken to demonstrate the presence of a nervous con- 
nexion between the anaesthetic area and the central nervous 
system, and in some cases would suggest that the anaesthesia is 
of a hysterical nature. 
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TEMPORARY VASCULAR OCCLUSION 
ENDING FATALLY IN URAEMIA 


BY 
ALAN M. GLEN, M.B., Ch.B. 


Senior House-surgeon, County Hospital, Lincoln 


In view of the recent work on renal failure after compres- 
sion injuries a case in which temporary occlusion of the 
vessels to the right leg was followed by uraemia and death 
seems worth recording. 


Case Report 


A workman aged 39 was admitted to hospital shortly after 
falling some twenty feet through a factory roof on to a 
concrete floor. He had not been unconscious, was only mildly 
shocked, and complained of pain chiefly in the right thigh. 
On examination littlke was found apart from a contusion over 
the right greater trochanter and marked limitation of move- 
ment of the right hip-joint. He was removed to the ward, 
and while waiting to be radiographed his condition began to 
deteriorate rapidly. The routine shock treatment was therefore 
supplemented by the rapid intravenous administration of two 
pints of blood plasma, with much benefit--the pulse rate 
cropping to below 100 a minute and the systolic blood pressure 
rising to 9S mm. Hg. A third pint was then given by slow 
crip. 

At this time the right lower limb was noticed to be slightly 
blue and swollen and somewhat colder than its fellow. The 
inguinal ligament of that side felt tense and appeared to be 
rushed up from below. Above it the external iliac vessels 
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were pulsating strongly, but below it no impulse could be 
elicited in the femoral, popliteal, or post-tibal regions. The 
limb was flexed slightly at the hip-joint, and the foot was 
raised in the hope that this might relieve the obstruction ; but 
the bluish tinge persisted, the leg grew colder, and cutaneous 
sensation was gradually lost. The patient complained of desire 
to pass water and of inability to do so, but was discouraged 
from making any attempt until damage to the bladder and 
urethra could be ruled out. A soft rubber catheter was passed 
into the bladder easily and 5 oz. of clear urine withdrawn. 

X-ray examination revealed a central dislocation of the right 
hip-joint, with comminution of the floor of the acetabulum, and 
fractures of both pubic rami of the same side. The head of 
the femur appeared to be entirely within the cavity of the 
pelvis. It seemed reasonable, therefore, to assume that the 
external iliac vessels had either been torn across or been com- 
pressed between the fractured superior pubic ramus and the 
inguinal ligament. 

Four hours after admission the external iliac vessels were 
exposed by extraperitoneal approach uncer local anaesthesia 
and found to be undamaged and pulsating strongly. Just below 
this level they were completely obstructed by being forced 
upwards against the inguinal ligament by the fractured superior 
pubic ramus. The inguinal ligament was therefore divided at 
its midpoint and the circulation in the femoral vessels re-estab- 
lished, but almost. immediately the patient collapsed. The 
pulse disappeared at the wrist, his colour became ashen, and 
his breathing was gasping in character. Pressure was at once 
reapplied to the released vessels, the head of the table lowered, 
and 1/2 grain of ephedrine given intramuscularly. In a few 
minutes the pulse returned at the wrist, his colour improved, 
and the breathing became quieter. The vessels were therefore 
intermittently released for a few seconds at a time and the hori- 
zontal position gradually reassumed. A further pint of serum 
was given, making a total of four pints, and the wound closed. 
The patient returned to bed in good condition, and overnight 
received a litre of 5°, glucose saline intravenously. 

The following day he appeared well, complaining only of 
the tingling in his leg, which was a good colour and about the 
same temperature as its fellow. It had, however, a peculiar 
feeling of hardness, almost as if the uncerlying muscles were 
being held in contraction. The femoral pulse was satisfactory, 
but no pulse could yet be elicited in the popliteal or ankle 
regions. Under local anaesthesia a Steinmann pin was passed 
through the tibial tubercle and an initial traction of 10 Ib. 
applied with the hip abducted and slightly flexed. By evening 
the colour had returned to normal, the posterior tibial artery 
was pulsating, and cutaneous sensation was beginning to return. 

In spite of a fluid intake of over two pints a day by mouth, 
the amount of urine secreted on the three days following opera- 
tion was 6 oz., nil, and 2 oz. respectively. Both samples were 
acid in reaction and heavily blood-stained. The bowels were 
somewhat loose, and moved twice daily. There was no evidence 
of oedema. On the evening of the third day his condition 
began to deteriorate. He became drowsy, with intervals of 
acute and increasing anxiety and short attacks of dyspnoea. 
The following morning there was occasional retching but no 
actual vomiting. He was more drowsy, but still had intervals 
of acute anxiety, and frequently expressed fear of impending 
death. Examination revealed no evidence of oedema or of 
pulmonary complications, but a blood-urea test made at 
10 a.m. gave a reading of over 200 mg. per 100 c.cm., and at 
midday the patient died, just under four days after the accident. 


Post-mortem Examination 
A necropsy was performed two hours after death and the 
findings are briefly as follows: 


The peritoneal cavity contained a small amount of free 
blood, probably due to two small superficial lacerations of the 
spleen. The comminuted fracture of the pelvis was confirmed, 
and the upper pubic ramus was found thrust against the inguinal 
ligament with the external iliac vessels arching over it. These 
vessels were undamaged. The head of the ferur was entirely 
within the pelvic cavity, and there was a fairly extensive retro- 
peritoneal haematoma in the pelvis and extending up the 
posterior abdominal wall. The muscles of the affected leg 
appeared normal. The bladder, ureters, and kidneys were un- 
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damaged, though the last-named appeared extremely congested. 
All other viscera were healthy. Microscopical examination of 
sections taken from both kidneys revealed gross pathological 
changes. The glomeruli for the most part seemed normal, 
though in a few the capsular space contained clear structure- 
less material staining pink with eosin. The tubules, however, 
showed profound degenerative changes of the lining cells, with 
pyknotic nuclei and granular degeneration of the cell contents, 
most pronounced in the proximal tubules. More distally the 
tubules contained darker-staining reddish-brown material, for 
the most part coarsely granular but some of it homogeneous, 
and in a few suggestive of clumped Cegenerating erythrocytes. 
The proportion of tubules so affected increased as the pelvis 
was approached, and in many fields towards the apex of a 
pyramid over 80°, of the tubules seen appeared to be choked 
with this granular material. 


Summary and Comment 

This is a case of central dislocation of the hip with 
fracture of the pubic rami of the same side causing obstruc- 
tion of the external iliac vessels. Relief of the obstruction 
by dividing the inguinal ligament was followed by sudden 
and profound collapse comparable to that resulting from 
the sudden release of a tourniquet left over-long in position. 

Death resulted from uraemia within four days of the 
accident, and the microscopical appearances of the kidneys 
corresponded closely with those recently described in cases 
of crush injury (Bywaters and Beall, 1941 ; Beall, Bywaters, 
Belsey, and Miles, 1941 ; Mayon-White and Solandt, 1941). 

The hardness of the limb noticed after operation is 
interesting in view of the theory recently put forward by 
Patey and Robertson (1941) that the syndrome may be due 
to loss of substances from the circulation into the injured 
limb. Unfortunately no particular attention was paid to 
this aspect at the time. 

It is hoped that the findings described may prove of 
interest to those investigating such cases and to others who 
may have to deal with similar injuries. 

I wish to thank Mr. G. A. Bagot Waiters for his advice and 
for permission to publish this case ; also Mr. Chandler for the 
blood chemistry and the preparation of sections. 
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The province of Sind in North-West India, the population of 
which is just over four million, has a lower birth rate, Ceath rate. 
and infant mortality rate than any other Indian province. The 
latest annual report on public health in Sind gives the birth rate 
as 20.88, the next lowest being Assam with 29.92; the death 
rate is 11.55, the next lowest being the North-West Frontier with 
18.74: and the infant mortality rate 105 per 1,000 births, as 
against 130 in the North-West Frontier. For the second year 
in succession the chief city, Karachi, enjoyed immunity from 
plague in 1939. What are described as “ fevers * accounted for 
the greatest number of Cceaths , this category incluces many of 
the deaths due to malaria. Malaria is the disease most prevalent 
in the rural areas, and is one of the major problems of the 
province. Its prevalence has been accentuated by the enormous 
increase in the area brought uncer cultivat‘on since the opening 
of the Lloyd barrage. Vigorous anti-malaria measures are being 
taken, and during the year under review nearly two million 
5-grain tablets of quinine sulphate and four and a half million 
2-grain tablets, manufactured at Hycerabad central prison, were 
supplied for distribution. Next to “ fevers,” respiratory diseases 
account for the largest number of deaths. An active anti-tuber- 
culosis campaign is in progress, and clinics in charge of fully 
trained tuberculosis medical officers are being established in each 
of the district towns. Cholera was restricted to one village in 
the Hyderabad district, and only six cases and three Ceaths were 
reported. Small-pox is prevalent and accounted for 565 deaths. 
Trouble is encountered in administering the vaccination laws. 
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fodine Ointment for Epidermophytosis 
Interdigitale 


Epidermophytosis interdigitale, or “athlete’s foot,” is one of 
the commonest minor ailments encountered in the Army, and 
ithe more severe cases occupy a large number of becs in the skin 
wards of military hospitals—at least in the Transvaal. 1 have 
not had experience of the incidence among soldiers in temperate 
climates, but one would be safe in assuming that it is much 
more common under the tropical and subtropical conditions of 
the African continent. In temperate zones its occurrence is 
almost confined to the summer months, whereas in warmer 
climates it occurs in winter as well as in summer. Sweating of 
the feet, unavoicable when long route marches are undertaken in 
hot weather, predisposes to epidermophytosis interdigitale, and 
a considerable incidence of the condition is inevitable in any 
tropical campaign. 

A period as a regimental medical officer, followed by a period 
in charge of the skin beds at a large military hospital serving 
a South African military camp, has provided me with the 
opportunity of seeing large numbers of cases of both the earlier 
and the more severe stages. It was my impression that the 
incidence was at least 30% in the regiment to which I was 
attached. The regiment had been called up.six weeks previously. 
The institution of simp!e precautionary measures, such as scrub- 
bing the floors of the showering cubicles with disinfectant, the 
issuing of boric powcer, with instructions to powcer the feet in 
the morning before conning the socks, the washing of feet after 
excessive sweating, and thorough crying between the toes after 
washing, served to reduce the incidence consicerably. Despite 
all these precautions a large number of men still developed the 
condition. 

At first Whitfield’s ointment was the routine treatment used, 
but cases arose which failed to respond to it. Castellani’s paint 
was not obtainable, and in view of the fact that iodine is a good 
fungicide I decided to try ung. iodi denigrescens (iodine 874 
grains, arachis oil 288 minims, yellow soft paraffin ad 4 o2z.). 
The edges of the opaque white sodden skin were cut away and 
the ointrrent was rubbed in well but gently ; the affected area 
was then dusted with boric acid powder. Many of the cases 
which had failed to respond or were responding tardily to 
Whitfield’s ointment cleared up rapidly-with the iodine ointment. 
It was then ceciced to try the effect of this ointment in the 
early stages, and it was found that often in early cases with com- 
mencing fissures two and sometimes one application resulted in 
the complete disappearance of the condition. 

Subsequently, in the more severe cases admitted to hospital it 
was possible to institute a more controlled investigation. In 
bilateral cases Whitfield’s ointment was used on one foot and 
iodine ointment on the other. Almost without exception the 
iodine ointment was more effective than, or at least as effective 
as, Whitfield’s ointment. A similar experiment was then con- 
ducted using iodine ointment on one foot and Castellani’s fuchsin 
paint on the other. Here the results were not so unequivocal. 
Most of the cases responded more rapidly to the iodine ointment. 
but there were some severe cases which responded sooner to 
Castellani’s paint. The ointment has the advantage of being 
cheaper, more easily obtainable, and not so readily spilled. At 
the very least it provides a usefu! alternative treatment for a 
condition that can be a source of great trouble under Army 
conditions. 

Ung. iodi cenigrescens was also tried in the treatment of 
cheiropompholyx of fungous origin, with very satisfactory 
results. 

Rennie G. M.A., Ph.D., M.B.. M.R.C.P.. 

Oribi, Natal Captain, S.A.M.C. 


M. M. Baumgartner and T. O. Nuzum (Wisconsin med. J.. 
1941, 40, 579) review the literature and record a case of 
influenzal meningitis in a woman aged 39 who had a good 
recovery after spinal drainage and oral administration of 
sulphanilamide. 


A TEXTBOOK OF ENDOCRINOLOGY 
Essentia's of Endocrinology. By Arthur Groliman, Ph.D., M.D. 
(Pp. 489; illustrated. 36s. net.) Philadelphia, London, 
Montreal: J. B. Lippincott Company. 1941. 

Textbooks of endocrinology appear so frequently that it is 
legitimate to inquire the reasons for yet another one. We 
can supply Prof. Groilman with better reasons than those 
he gives in his own preface. In the first place we approve 
of his biological approach, which is not sufficiently stressed 
as a rule. As an example he groups the thyroid, para- 
thyroids, and thymus together as the branchiogenic organs 
in a way which will appeal to those who feel that the 
comparative anatomist can throw much light on the evolu- 
tion of the endocrine system. Then he is not afraid to be 
both dogmatic and sceptical ; the former quality is neces- 
sary for the student, the latter for the practitioner. Also 
he devotes move than a third of the book to the gonadal 
hormones, which is appropriate, for this is the most 
actively advancing branch of the subject, and one which 
it is difficult to find related so coherently. ‘This is the best 
section of the book. In some respects Prof. Grollman’ 
has not allotted the rest of his space so successfully: thus 
only a single page is devoted to the history of endocrin- 
ology in general; only half a page is given to the thera- 
peutic uses of adrenaline, and nearly three pages to the 
rare tumours of the adrenal medulla. Diabetes is included, 
as is logical, and it enables him to contrast it with hyper- 
insulinism and von Gierke's disease. The whole work is 
more readable than some textbooks on the subject, and it 
can be recommended to students and practitioners alike. 
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Diseases of the Nose, Throat aid Ear. A Handbook for 
Students and Practitioners. By 1. Simson Hail, M.B., Ch.B., 
F.R.C.P.Ed., F.R.C S Ed Second edition. (Pp. 446: illus- 
trated. 15s. net, postage 7d.) Edinburgh: E. and S. Living- 
stone. 1941. 
There has been a call for a second edition of this book 
within the space of four years. The author has made no 
important change and the increase in size is very slight. 
due to some fresh illustrations. The excellent coloured 
plate showing diseases of the tympanic memb:rane—the 
frontispiece of the first edition—has been eliminated, bui 
some less instructive photographs have been retained, such 
as Fig. 25, which shows puncture of the antrum with 
trocar and cannula but without the aid of a nasal speculum. 
In spite of this we are not persuaded that the author really 
practises this blind procedure. Tracheotomy is now illus- 
irated. A very long incision is shown extending over the 
larynx. Certainly the incision should be long enough, but 
not longer than is necessary. The tube recommended, and 
now shown in a figure, is Jackson's. This model does not 
conform to the configuration of the neck and is a constant 
source of trouble. Durham's tube has long been recog- 
nized in Great Britain as possessing the proper shape and 
should almost always be used, though it is more expensive 
to manufacture. 

For laryngotomy the author advises a tracheotomy 
tube. It may be necessary to resort to this makeshift in 
an emergency, but for laryngotomy a laryngotomy tube 
should be used. In the section on the ear a generous 
amount of space is devoted to the intracranial complica- 
tions of otitis media, but otitic encephalitis still receives 
no mention. Failure to recognize it leads to unnecessary 
and often harmful explorations of the brain for abscess, and 
the omission indicates that aural surgeons in general remain 
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were pulsating strongly, but below it no impulse could be 
elicited in the femoral, popliteal, or post-tib.al regions. The 
limb was flexed slightly at the hip-joint, and the foot was 
raised in the hope that this might relieve the obstruction ; but 
the bluish tinge persisted, the leg grew colder, and cutaneous 
sensation was gradually lost. The patient complained of desire 
to pass water and of inability to do so, but was discouraged 
from making any attempt until damage to the bladder and 
urethra could be ruled out. A soft rubber catheter was passed 
into the bladder easily and 5 oz. of clear urine withdrawn. 

X-ray examination revealed a central dislocation of the right 
hip-joint, with comminution of the floor of the acetabulum, and 
fractures of both pubic rami of the same side. The head of 
the femur appeared to be entirely within the cavity of the 
pelvis. It seemed reasonable, therefore, to assume that the 
external iliac vessels had either been torn across or been com- 
pressed between the fractured superior pubic ramus and the 
inguinal ligament. 

Four hours after admission the external iliac vessels were 
exposed by extraperitoneal approach uncer local anaesthesia 
and found to be undamaged and pulsating strongly. Just below 
this level they were completely obstructed by being forced 
upwards against the inguinal ligament by the fractured superior 
pubic ramus. The inguinal ligament was therefore divided at 
its midpoint and the circulation in the femoral vessels re-estab- 
lished, but almost. immediately the patient collapsed. The 
pulse disappeared at the wrist, his colour became ashen, and 
his breathing was gasping in character. Pressure was at once 
reapplied to the released vessels, the head of the table lowered, 
and 1/2 grain of ephedrine given intramuscularly. In a few 
minutes the pulse returned at the wrist, his colour improved, 
and the breathing became quieter. The vessels were therefore 
intermittently released for a few seconds at a time and the hori- 
zontal position gradually reassumed. A further pint of serum 
was given, making a total of four pints, and the wound closed. 
The patient returned to bed in good condition, and overnight 
received a litre of 5°, glucose saline intravenously. 

The following day he appeared well, complaining only of 
the tingling in his leg, which was a good colour and about the 
same temperature as its fellow. It had, however, a peculiar 
feeling of hardness, almost as if the uncerlying muscles were 
being held in contraction. ‘The femoral pulse was satisfactory, 
but no pulse could yet be elicited in the popliteal or ankle 
regions. Under local anaesthesia a Steinmann pin was passed 
through the tibial tubercle and an initial traction of 10 Ib. 
applied with the hip abducted and slightly flexed. By evening 
the colour had returned to normal, the posterior tibial artery 
was pulsating, and cutaneous sensation was beginning to return. 

In spite of a fluid intake of over two pints a day by mouth, 
the amount of urine secreted on the three days following opera- 
tion was 6 oz., nil, and 2 oz. respectively. Both samples were 
acid in reaction and heavily blood-stained. The bowels were 
somewhat loose, and moved twice daily. There was no evidence 
of oedema. On the evening of the third day his condition 
began to deteriorate. He became drowsy, with intervals of 
acute and increasing anxiety and short attacks of dyspnoea. 
The following morning there was occasional retching but no 
actual vomiting. He was more drowsy, but still had intervals 
of acute anxiety, gnd frequently expressed fear of impending 
death. Examination revealed no evidence of oedema or of 
pulmonary complications, but a blood-urea test made at 
10 a.m. gave a reading of over 200 mg. per 100 c.cm., and at 
midday the patient died, just under four days after the accident. 


Post-mortem Examination 
A necropsy was performed two hours after death and the 
findings are briefly as follows: 


The peritoneal cavity contained a small amount of free 
blood, probably due to two small superficial lacerations of the 
spleen. The comminuted fracture of the pelvis was confirmed, 
and the upper pubic ramus was found thrust against the inguinal 
ligament with the external iliac vessels arching over it. These 
vessels were undamaged. The head of the ferur was entirely 
within the pelvic cavity, and there was a fairly extensive retro- 
peritoneal haematoma in the pelvis and extending up the 
posterior abdominal wall. The muscles of the affected leg 
appeared normal. The bladder, ureters, and kidneys were un- 
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damaged, though the last-named appeared extremely congested. 
All other viscera were healthy. Microscopical examination of 
sections taken from both kidneys revealed gross pathological 
changes. The glomeruli for the most part seemed normal, 
though in a few the capsular space contained clear structure- 
less material staining pink with eosin. The tubules, however, 
showed profound degenerative changes of the lining cells, with 
pyknotic nuclei and granular cegeneration of the cell contents, 
most pronounced in the proximal tubules. More distally the 
tubules contained darker-staining reddish-brown material, for 
the most part coarsely granular but some of it homogeneous. 
and in a few suggestive of clumped degenerating erythrocytes. 
The proportion of tubules so affected increased as the pelvis 
was approached, and in many fields towards the apex of a 
pyramid over 80°, of the tubules seen appeared to be choked 
with this granular material. 


Summary and Comment 

This is a case of central dislocation of the hip with 
fracture of the pubic rami of the same side causing obstruc- 
tion of the external iliac vessels. Relief of the obstruction 
by dividing the inguinal ligament was followed by sudden 
and profound collapse comparable to that resulting from 
the sudden release of a tourniquet left over-long in position. 

Death resulted from uraemia within four days of the 
accident, and the microscopical appearances of the kidneys 
corresponded closely with those recently described in cases 
of crush injury (Bywaters and Beall, 1941 ; Beall, Bywaters, 
Belsey, and Miles, 1941 ; Mayon-White and Solandt, 1941). 

The hardness of the limb noticed after operation is 
interesting in view of the theory recently put forward by 
Patey and Robertson (1941) that the syndrome may be due 
to loss of substances from the circulation into the injured 
limb. Unfortunately no particular attention was paid to 
this aspect at the time. 

It is hoped that the findings described may prove of 
interest to those investigating such cases and to others who 
may have to deal with similar injuries. 

I wish to thank Mr. G. A. Bagot Waiters for his advice and 
for permission to publish this case ; also Mr. Chandler for the 
blood chemistry and the preparation of sections. 
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The province of Sind in North-West India, the population of 
which is just over four million, has a lower birth rate, Ceath rate. 
and infant mortality rate than any other Indian province. The 
latest annual report on public health in Sind gives the birth rate 
as 20.88, the next lowest being Assam with 29.92; the death 
rate is 11.55, the next lowest being the North-West Frontier with 
18.74; and the infant mortality rate 105 per 1,000 births, as 
against 130 in the North-West Frontier. For the second year 
in succession the chief city, Karachi, enjoyed immunity from 
plague in 1939. What are described as “ fevers * accounted for 
the greatest number of ceaths , this category incluces many of 
the deaths due to malaria. Malaria is the disease most prevalent 
in the rural areas, and is one of the major problems of the 
province. Its prevalence has been accentuated by the enormous 
increase in the area brought uncer cultivat‘on since the opening 
of the Lloyd barrage. Vigorous anti-malaria measures are being 
taken, and during the year under review nearly two million 
5-grain tablets of quinine sulphate and four and a half million 
2-grain tablets, manufactured at Hycerabad central prison, were 
supplied for distribution. Next to “ fevers,” respiratory diseases 
account for the largest number of ceaths. An active anti-tuber- 
culosis campaign is in progress, and clinics in charge of fully 
trained tuberculosis medical officers are being established in each 
of the district towns. Cholera was restricted to one village in 
the Hyderabad district, and only six cases and three Ceaths were 
reported. Small-pox is prevalent and accounted for 565 deaths. 
Trouble is encountered in administering the vaccination laws. 
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fodine Ointment for Epidermophytosis 
Interdigitale 


Epidermophytosis interdigitale, or “athlete’s foot,” is one of 
the commonest minor ailments encountered in the Army, and 
ihe more severe cases occupy a large number of becs in the skin 
wards of military hospitals—at least in the Transvaal. I have 
not had experience of the incidence among soldiers in temperate 
climates, but one would be safe in assuming that it is much 
more common under the tropical and subtropical conditions of 
the African continent. In temperate zones its occurrence is 
almost confined to the summer months, whereas in warmer 
climates it occurs in winter as well as in summer. Sweating of 
the feet, unavoicable when long route marches are undertaken in 
hot weather, predisposes to epidermophytosis interdigitale, and 
a considerable incidence of the condition is inevitable in any 
tropical campaign. 

A period as a regimental medical officer, followed by a period 
in charge of the skin beds at a large military hospital serving 
a South African military camp, has provided me with the 
opportunity of seeing large numbers of cases of both the earlier 
and the more severe stages. It was my impression that the 
incidence was at least 30% in the regiment to which I was 
attached. The regiment had been called up.six weeks previously. 
The institution of simp!e precautionary measures, such as scrub- 
bing the floors of the showering cubicles with disinfectant, the 
issuing of boric powcer, with instructions to powcer the feet in 
the morning before conning the socks, the washing of feet after 
excessive sweating, and thorough drying between the toes after 
washing, served to reduce the incidence consicerably. Despite 
all these precautions a large number of men still developed the 
condition. 

At first Whitfield’s ointment was the routine treatment used, 
but cases arose which failed to respond to it. Castellani’s paint 
was not obtainable, and in view of the fact that iodine is a good 
fungicide 1 decided to try ung. iodi denigrescens (iodine 874 
grains, arachis oil 288 minims, yellow soft paraffin ad 4 oz.). 
The edges of the opaque white sodden skin were cut away and 
the ointment was rubbed in well but gently ; the affected area 
was then dusted with boric acid powder. Many of the cases 
which had failed to respond or were responding tardily to 
Whitfield’s ointment cleared up rapidly-with the iodine ointment. 
It was then ceciced to try the effect of this ointment in the 
early stages, and it was found that often in early cases with com- 
mencing fissures two and sometimes one application resulted in 
the complete disappearance of the condition. 

Subsequently, in the more severe cases admitted to hospital it 
was possible to institute a more controlled investigation. In 
bilateral cases Whitfield’s ointment was used on one foot and 
iodine ointment on the other. Almost without exception the 
iodine ointment was more effective than, or at least as effective 
as, Whitfield’s ointment. A similar experiment was then con- 
ducted using iodine ointment on one foot and Castellani's fuchsin 
paint on the other. Here the results were not so unequivocal. 
Most of the cases responced more rapidly to the iodine ointment. 
but there were some severe cases which responded sooner to 
Castellani’s paint. The ointment has the advantage of being 
cheaper, more easily obtainable, and not so readily spilled. At 
the very least it provides a usefu! alternative treatment for a 
condition that can be a source of great trouble under Army 
conditions. 

Ung. iodi cenigrescens was also tried in the treatment of 
cheiropompholyx of fungous origin, with very satisfactory 
results. 

RBennre G. M.A., Ph.D., M.B.. M.R.C.P.. 

Oribi, Natal Captain, S.A.M.C. 


M. M. Baumgartner and T. O. Nuzum (Wisconsin med. J.. 
1941, 40. 579) review the literature and record a case of 
influenzal meningitis in a woman aged 39 who had a good 
recovery after spinal drainage and oral administration of 
sulphanilamide. 


A TEXTBOOK OF ENDOCRINOLOGY 
Essentials of Endocrinology. By Arthur Groliman, Ph.D., M.D. 
(Pp. 480; illustrated. 36s. net.) Philadelphia, London, 
Montreal; J. B. Lippincott Company. 1941. 

Textbooks of endocrinology appear so frequently that it is 
legitimate to inquire the reasons for yet another one. We 
can supply Prof. Grollman with better reasons than those 
he gives in his own preface. In the first place we approve 
of his biological approach, which is not sufficiently stressed 
as a rule. As an example he groups the thyroid, para- 
thyroids, and thymus together as the branchiogenic organs 
in a way which will appeal to those who feel that the 
comparative anatomist can throw much light on the evolu- 
tion of the endocrine system. Then he is not afraid to be 
both dogmatic and sceptical ; the former quality is neces- 
sary for the student, the latter for the practitioner. Also 
he devotes move than a third of the book to the gonadal 
hormones, which is appropriate, for this is the most 
actively advancing branch of the subject, and one which 
it is difficult to find related so coherently. ‘This is the best 
section of the book. In some respects Prof. Grollman’ 
has not allotted the rest of his space so successfully: thus 
only a single page is devoted to the history of endocrin- 
ology in general ; only half a page is given to the thera- 
peutic uses of adrenaline, and nearly three pages to the 
rare tumours of the adrenal medulla. Diabetes is included, 
as is logical, and it enables him to contrast it with hyper- 
insulinism and von Gierke’s disease. The whole work is 
more readable than some textbooks on the subject, and it 
can be recommended to students and practitioners alike. 
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Diseases of the Nose, Throat aid Ear. A Handbook for 

Students and Practitioners. By 1. Simson Hail, M.B., Ch.B., 

F.R.C.P.Ed., F.R.C S Ed Second edition. (Pp. 446: illus- 

trated. 15s. net, postage 7d.) Edinburgh: E. and S. Living- 

stone. 1941. 
There has been a call for a second edition of this book 
within the space of four years. The author has made no 
important change and the increase in size is very slight. 
due to some fresh illustrations. The excellent coloured 
plate showing diseases of the tympanic memb:rane—the 
frontispiece of the first edition—has been eliminated, bui 
some less instructive photographs have been retained, such 
as Fig. 25, which shows puncture of the antrum with 
trocar and cannula but without the aid of a nasal speculum. 
In spite of this we are not persuaded that the author really 
practises this blind procedure. Tracheotomy is now illus- 
irated. A very long incision is shown extending over the 
larynx. Certainly the incision should be long enough, but 
not longer than is necessary. The tube recommended, and 
now shown in a figure, is Jackson's. This model does not 
conform to the configuration of the neck and is a constant 
source of trouble. Durham's tube has long been recog- 
nized in Great Britain as possessing the proper shape and 
should almost always be used, though it is more expensive 
to manufacture. 

For laryngotomy the author advises a tracheotomy 
tube. It may be necessary to resort to this makeshift in 
an emergency, but for laryngotomy a laryngotomy tube 
should be used. In the section on the ear a gencrous 
amount of space is devoted to the intracranial complica- 
tions of otitis media, but otitic encephalitis still receives 
no mention. Failure to recognize it leads to unnecessary 
and often harmful exp!orations of the brain for abscess, and 
the omission indicates that aural surgeons in general remain 
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unaware not only of its importance but even of its occur- 
rence. The catch-phrase “oedema of the glottis” should 
be as obsolete as “ perityphlitis” or “ bronchocele.” Was 
it not in Edinburgh that the swelling of the lax tissues in the 
aryepiglottic folds, which causes acute laryngeal obstruc- 
tion, was first precisely and accurately described ? 
Notwithstanding these criticisms, the book presents a 
fairly reliable outline of the subject, and no doubt will 
continue to meet the needs of students for some years. 


ALCOHOLISM 


What Price Alcohol? A Practical Discussion of the Causes and 

Treatment of Alcoholism. By Robert S. Carroll, M.D. With 

preface by Adolf Meyer, M.D., LL.D., Sc.D. (Pp. 362. 12s. 6d.) 

New York and London: The Macmillan Company. 1941. 
However excellent in intention, this book is marred in the 
performance. No one would question Dr. Carroll's intense 
sincerity and his deep conviction of the evils of alcoholism. 
He realizes how frequently this addiction is based on a 
psychoneurotic temperament which, finding the stresses of 
life too hard, takes the easiest way to ignore those stresses. 
He is aware of some of the disasters that Prohibition 
brought on the United States, but he might have laid more 
emphasis on the» way young people especially took to 
drink during Prohibition as a declaration of liberty, and 
on the power which fell into the hands of the bootlegger, 
who was the parent of the gangster. The bitter lesson had 
to be learned that it is impossible for the law to go too 
far ahead of popular approval. We are also heartily with 
him in his demand for “freedom not to drink,” and his 
claim that it should be no more regarded as an unsocial 
act to decline alcohol than it is to refuse sugar in one’s 
tea. That “rounds” of drink mean that many take more 
than they wish and that the weaklings are caught in the 
toils before they are aware is only too true. But all this 
is set out with an intolerable degree of repetition and illus- 
trated by cases described in the language of melodrama. 
Some of his stories are almost incredibly naive—such as 
that of the good little boy who signed the pledge at the 
age of 6 and made such a success of his life. Surely Dr. 
Carroll must see that this boy was the type who would 
never have taken to alcohol, and that if he were not of 
that type a pledge signed before he understood what it 
meant would not have restrained him. For the drink crave 
the author recommends half to one ounce of castor oil, 
repeated if necessary in six hours. Castor oil as a political 
argument we are familiar with, but we doubt its power to 
make life easier for a psychoneurotic failure. 


Notes on Books 


The eighth edition of Prof. R. A. FisHer’s textbook of 
Statistical Methods for Research Workers continues the process 
of revision without alteration of numbering of sections, tables, 
or examples which is so convenient. Between the fourth and 
the present edition about forty pages have been added, intro- 
ducing new methods or extensions of older methods. It is 
superfluous to say that this manual is a standard work. The 
publishers are Oliver and Boyd of Edinburgh and London, and 
the price is 16s. 


Chapters 4 and 5 in Dame Mary SCHARLIEB’S Once popular 
little book on Change of Life still echo the practical wisdom of 
that great lady. Chapter 6 deals with treatment, but no men- 
tion of radium has been inserted even in the 1941 edition (Faber 
and Faber, 3s.). The foreword written for it states that the 
book is still perfect, the only fresh knowledge being that 
“science has lately put on the market an artificial chemical 
substance to take the place of the normal hormone (i.e., the 
internal secretion) of the dwindling sex glands. ... If the 
symptoms are too unbearable consult your doctor and he can 
order you the new chemical substitute—stilboestrol.” 


Preparations and Appliances 


A NEW TYPE OF CANNULA 
Dr. ArtHuR Guest, M.R.C.P., sends the following illustrated 


description of a cannula for blood transfusion and blood 
withdrawal which he has designed. 


For the Intravenous Administration of Blood or Other Fluids 
without Vein Exposure 

The following features are incorporated: The cannula (gauge 
17 S.W.G.) is fitted with a hollow needle instead of a solid 
stylet. This inner needle is of standard pattern, the length being 
such that, when fully inserted into the cannula, the bevel point 
just protrudes beyond the blunt end of the cannula. To this 
needle a small (2 c.cm.) Record syringe is attached during intro- 
duction (see Fig. 1). The length of the combination gives very 


— 


FIGURE 2. { 
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good control while seeking the vein, and confirmation of vene- 
puncture can be obtained by sucking back a little blood into 
the syringe. 

I have adopted the following procedure: (1) A small intra- 
cutaneous bleb of 2% procaine solution is introduced through 
a fine hydopermic needle at the chosen site. (Not essential.) 
(2) After a light tourniquet has been applied, the cannula, with 
the syringe attached, is introduced through the bleb of pro- 
caine and the vein is sought and just entered. (3) After con- 
firming entry by sucking back a little blood into the syringe, 
the inner needle is withdrawn about an eighth of an inch, while 
the cannula itself is held steady. The cannula now has no 
projecting point (see Fig. 2), and miay be pushed firmly up the 
vein to the hilt without danger of piercing the wall of the vein. 
(4) The syringe, still attached to the inner needle, is completely 
withdrawn (see Fig. 3), the cannula itself (see Fig. 4) remaining 
in the vein. (5) The standard adapter on the tubing from the 
blood reservoir is then firmly attached to the cannula. (6) Two 
strips of surgical tape are then applied parallel to the cannula 
and running over its wings, to prevent slipping. 

It is not claimed that the instrument is entirely original in its 
conception. .A similar, but narrower, type of canrula, and 
fitted with a solid stylet instead of with a hollow needle, has 
long been in use at the Children’s Hospital, Birmingham. I have 
not seen a blunt transfusion cannula with a sharp hollow intro- 
ducer to which a standard syringe can be attached. 


For Withdrawing Blood from a Donor, or for Therapeutic 
Bleeding 
A similar instrument to that described above, but of larger 
bore (gauge 12 B.W.G.), and having two lateral apertures, has 
been used. After insertion of the cannula in the manner 
described above it is attached to a vacuum collecting system. 


The cannulae may be obtained from Messrs. Philip Harris 
and Co., Ltd., of Edmund Street, Birmingham. A spare needle 
for each instrument is convenient. I thank Mr. J. E. Turner, 


architect to Hollymoor Hospital, Birmingham, for drawing the 
illustrations. 
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RESPONSES OF THE SKIN TO COLD 


In this and our preceding issues are published three 
lectures by Sir Thomas Lewis on some effects of cold 
on the skin and underlying tissues. It is gratifying to 
present them to readers of the British Med:cal Journal 
at the time of the award to the lecturer of the Copley 
Medal, which is the highest honour within the gift of 
the Council of the Royal Society. Although many of 
the phenomena described are of familiar occurrence, and 
others, such as trench foot and frost-biie, are well known 
by repute, this is one of the first occasions for a com- 
prehensive account to be presented of the various ways 
in which cold affects and injures the skin ; and no one 
could be more fitted for this presentation than Lewis, 
for most of the observations and experiments on which 
it is based are his own. In his first lecture he tells us 
how the circulation through the skin is regulated for the 
varying needs of the body to conserve or lose heat, and 
how there exist local vasodilator mechanisms for the 
protection of the more exposed parts of the skin, such 
as the digits, ears, and nose. These local mechanisms 
appear to be called into play at temperatures below 
15° C., and probably represent a reaction to injury, 
because at such temperatures other phznomena may 
be elicited from the skin, such as pain and the local and 
axon reflex vasodilatation which are common to other 
injurious agents. In normal skin the injury sustained 
by exposure to such temperatures has ordinarily no 
serious consequences, but in certajn circumstances one 
effect of cold may be of much importance. In wound 
shock there are good reasons for supposing that the chief 
disturbance is a deficiency in the circulatory blood 
volume, and it was generally agreed as a result of ex- 
perience in the war of 1914-18 that exposure to cold 
was in many instances an important factor in the genesis 
of shock. Lewis has recently observed that when a 
hand is exposed to temperatures of 0° to 6° C. for two 
hours, as much as 60 c.cm. of fluid may be lost into it 
from the circulation, and he suggests that it is this aspect 
of the reaction of the skin which may account for the 
circulatory collapse occurring in those subjected to pro- 
longed exposure to cold. ; 

In his second lecture Lewis deals with three condi- 
tions in which exposure to moderate cold produces a 
more obvious and serious injury of the skin—namely, 
chilblain, erythrocyanosis, and trench foot. All of these 
may show histologically those signs of injury which are 
recognized in other tissues—widening of the vessels, 
oedema, perivascular infiltration, and destruction of 
normal tissue. They all occur on prolonged exposure 
to moderate cold, all present coldness of the skin and 
high vascular coloration, and all proceed to swelling, 
blistering, and ulceration; necrosis is most extensive 
in trench foot, but this can be correlated with the extent 


of the exposure. Lewis suggests that these lesions have 
a common mechanism and that they represent the effects 
of prolonged cold on the skin and subcutaneous tissues. 
Chilblains and erythrocyanosis are notoriously prone to 
develop in those with a “ poor circulation ”—that is, in 
those in whom the flow of blood through the skin is 
persistently slow, and in whom, therefore, the skin and 
underlying tissues cool most when exposed to low tem- 
peratures. The prevention of the two conditions, and 
of trench foot, lies in ensuring adequate clothing and 
in the avoidance of any constriction of the extremities. 

In his article in the current issue Lewis considers 
exposure of the skin to temperatures below freezing- 
point, and we are reminded that the first protection of 
the skin from freezing is its ability to undergo super- 
cooling, a property seemingly increased by oiling and 
decreased by washing the skin. The filth of German 
prisoners mentioned in recent communiqués from the 
Russian front may explain why these men are not frozen 
corpses in t*e snow. The injury to the skin which 
occurs when it freezes is to be ascribed to the disruption 
of the tissues by ice crystals, and the damage inflicted 
depends largely on the hardness of the frost and its 
extent. It is pointed out that in many respects the con- 
sequences of frezzing the skin resemble those of burning 
or scalding it, and it is suggested that measures which 
have recently been found to be effective in the treatment 
of burns and scalds may likewise find their place in 
frost-bite. With the approach of winter these lectures 
will provide much material on which those who are 
treating the ordinary ailments of this country may medi- 
tate with advantage ; but for those who are concerned 
with events in the air or on the sea or in lands where 
frost is severe or prolonged they will be invaluable. 


MEDICINE AND AVIATION 


The rapid progress in the field of aviation has increased 
not only the risk of wounds and death by violence among 
the civil population but also the risk of importation 
of infectious diseases and diseases spread by insects, 
particularly mosquitces. Air Marshal Sir H. E. Whitting- 
ham' summarized the literature dealing with the relation 
between the incubation period of infectious diseases and 
the time taken by air journeys to distant lands ; he also 
drew attention to the administrative measures for 
sanitary control of air traffic. G. M. Findlay,’ in deal- 
ing with the present position of yellow fever in Africa, 
states that the mosquito Aédes aegypti and un'mmunized 
men are responsible for the continuation of outbreaks 
of the disease, for which the incubation period is two 
to six’ days, while the individual is infective to mos- 
quitoes for a period varying from four to seven days. 
With these facts as a foundation Findlay points out how 
the disease may be spread by the various air lines now 
in operation. Methods-of prevention have also been 
under investigation, and F. P. Mackie and H. S. Crab- 
tree’ describe how the mosquitces may b2 destroyed in 
an aeroplane by spraying with pyrethrum in 4 watery 
base. 


1 Proc. rov. Soc. Med., 1938, 32, 455. 
® Trans. roy. Soc. tron. Med. Hyg., 1941, 35, $1. 
* Lancet, 1938, 2, 447. 
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To balance these increased dangers to the health of 
the civil population by the introduction of the aeroplane, 
medical aid to certain isolated populations has been 
made more readily available. Perhaps the most striking 
example of this is the Australian Aerial Medical Ser- 
vices, which were developed originally by the Australian 
Inland Mission at Cloncurry under the guidance of the 
Rev. John Flynn. By 1940 more than 1,000,000 square 
miles of territory and more than 3,000 scattered and 
isolated people were under the care of six medical men, 
who fly in a radius of 400 miles from six different settle- 
ments. These areas cover lonely spinifex desert and 
rocky ranges where, before the introduction of this 
medical air service, there was little hope for any patient 
with serious illness or severe injury from accident. All 
over the world now at short notice patients may be 
visited by the medical or surgical specialist or be trans- 
ported to a fully equipped hospital by air ambulance. 
W. R. Lovelace’ draws attention to the caution neces- 
sary in this respect ; all patients with anoxia, circulatory 
collapse, head injuries, or under treatment with the 
sulphonamide drugs must be treated by administration 
of pure oxygen during the flight. In patients with 
pneumothorax the confined gas will expand as the aero- 
plane ascends, and pleural adhesions may give way un- 
less the pressure is relieved. In patients with penetrating 
wounds of the abdomen the gas in the alimentary canal 
will expand, and there is a risk of the contents escaping 
into the peritoneal cavity. In these cases, therefore, it is 
advisable to use an aeroplane fitted with a sealed cabin 
with the atmosphere therein kept at normal pressure. 

Recent researches have also greatly advanced our 
knowledge of the effects of aviation upon airmen them- 
selves. The tests, collectively known as Flack’s tests 
and originated during the war of 1914-18 by the late 
Martin Flack while working under Sir Leonard Hill for 
the Medical Research Committee, now the Medical 
Reszarch Council, are still in use for the pre-selection of 
personnel for flying duties, and Air Marshal Whitting- 
ham’ indicates how these tests have been much ex- 
panded and improved. A study of the causes of failure 
to learn-to fly reveals that the factors responsible are 
poor power of muscle - joint co-ordination, slow reflex 
action, and emotional changes in a neuropathic group 
which contains the major proportion of flying failures. 
The welfare of the successful candidate is continuously 
cared for by specialists in the medical and research 
branches of the air forces and air transport companies, 
special attention being given to the study of fatigue 
experienced by airmen. Schools of aviation medicine 
are being rapidly extended for this purpose in many 
countries ; for example, the main School of Aviation 
Medicine at Randolph Field, Texas, U.S.A., had estab- 
lished some time ago at least eighteen branches through- 
out the United States, Hawaii, and the Panama Canal 
Zone. In Great Britain advance has been made in the 
protection of the eyes and ears of pilots by the intro- 
duction of efficient goggles and ear protectors. In some 
pilots there is deficient hearing in the 4096 cycle area 
due to cochlear degeneration, but the most serious ear 
trouble is rupture of the drum during rapid ascent or 


* Proc. Mayo Clin., 1941, 16, 221. 
* J. roy. nav. med, Serv., 1940, 26, 15. 
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descent, owing to the pressures on the two sides of the 
drum bing unequal. H.G. Armstrong and J. W. Heim‘ 
call the resulting condition “ aero-otitis media,” acute 
and chronic, for which the method of prevention is to 
keep the Eustachian tube open by swallowing; the 
danger is greatest, therefore, in those who may be asleep 
or unconscious in an aeroplane. 

B. Monaco’ of Italy agrees with the late Martin Flack 
that repeated flights at, say, 15,000 feet are harmful and 
do not help many aviators to acclimatize, and he recom- 
mends oxygen at 6,000 feet. H. G. Armsirong* found 
symptoms of intolerance in American pilots flying not 
more than three hours a day at an average height of 
7,500 to 13,500 feet. H.Strughold’ noted a diminution 
of reflexes—for example, patellar reflex—at 7,500 feet, 
whilz M. S. White’® observed changes in the electro- 
cardiogram at 5,000 feet, so that oxygen should be 
breathed before this. On the other hand there is a 
group of specially selected pilots who do not seem to 
be adversely affected by repeated flights, including periods 
of one to three hours at 10,000 to 13,000 feet. Colonel 
A. D. Tuttle of the United States with three colleagues” 
studied the physiological and psychological character- 
istics of a group of 200 successful pilots. They conclude 
from this selected group that there is more evidence of 
acclimatization than of deterioration in relation to flying 
in the senior pilots aged 40 to 47 years still active and 
with long-service records. These men showed high red 
cell counts, slow resting pulse rates, low systolic blood 
pressure, large tidal air volume and vital capacity, slow 
respiratory rates, and regular breathing: these successful 
pilots are also very moderate in their consumption of 
alcohol, and many are total abstainers. It is of interest 
to recall that A. Keys and his co-workers’ found that 
the relative excellence of acclimatization on high moun- 
tains is correlated with a slow pulse, both basal and 
standing, and a small increase of pulse rate on rising 
from the prone position. 

The physiological effect of acceleration has received 
much attention in Germany and other countries. There 
is general agreement that a healthy young adult can 
tolerate a positive acceleration acting along the vertical 
axis of the body of 4.5g., or four and a half times the 
force of gravity, for approximately five seconds ; there- 
after vision is dim (the so-called “ black-out ”) and con- 
sciousness may be entirely lost. The condition is due to 
a drop in the carotid blood pressure with local cerebral 
anaemia, 4nd measures to attempt to correct this include 
inhalation of 5 to 6%, carbon dioxide, vasoconstrictor 
drugs, pneymatic belts, water suits, and flexion of the 
legs against the abdomen with the body in a crouching 
position. During ascent in an aeroplane there is evi- 
dence that minute bubbles of gas, mainly nitrogen, first 
appear in the tissues at a pressure corresponding to 
between 10,000 and 12,000 feet. M. N. Walsh and 
W. M. Boothby” have confirmed Armstrong and 
Benson’s original observation of such bubbles in the 


* J. Amer. med. Ass., 1937, 109, 417. 
* Ann. Ieiene, Roma, 1939, 49, 249. 

"J. Aviat. Med., 1938, 9, 84. 

® Dtsch. med. Wschr., 1939, 65, 281. 
'© J. Aviat. Med., 1940, 11, 166. 

"™ Milit. Surg,, 1941, 88, 227. 

” Proc. roy. Soc., B, 1938, 126, |. 

1 Proc. Mayo Clin., 1941, 16, 225. 
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fluid at this. pressure. The is 
similar to that known as “ bends” produced in divers 
during and after decompression, and there is severe pain 
and possibly collapse. Efforts to prevent the condition 
in airmen are made by administration of pure,oxygen 
before and throughout the flighi, since the nitfogen in 
the lungs, blood, and tissues tends to diffuse out into 
the oxygen, but this process is exceedingly slow in some 
tissues, especially bone marrow. Argyll Campbell and 
Leonard Hill'* demonstrated that the saturation of bone 
marrow with nitrogen, and therefore desaturation also, 
take more than eight hours ; thus the breathing of pure 
oxygen for shorter periods can alleviate the condition 
of “ bends ” only to a certain extent. 

As oxygen must be breathed continuously at great 
heights an efficient mask is necessary ; in connexion with 
this J. R. Poppen’* points out that the ideal mask must 
be comfortable, and be furnished with a microphone and 
with valves that do not freeze at ~ 50° C. ; further, the 
oxygen supply must be provided with a mechanism to 
vary the rate of flow of oxygen as required. The breath- 
ing of pure oxygen even from such a mask will help the 
aviator only up to altitudes of about 32,000 feet, so that 
to reach greater altitudes with any degree of safety 
specially sealed suits or cabins must be used in which 
the pressure may be raised artificially ; Group Captain 
G. S. Marshall’* describes such an apparatus. Whatever 
apparatus there may be in use, if it fails in its purpose 
at very great heights the only escape for the airman is 
very rapid descent in his plane or, if outside his plane. 
without opening his parachute until he reaches an alti- 
tude where there is sufficient pressure of oxygen to 
maintain life. There is a special emergency breathing 
apparatus for attachment to the aviator which may be 
used while falling, outside his plane, through space at 
the lower altitudes. H. Strughold,”” in a discussion 
before the Berlin Medical Society, referred to these and 
other difficulties. Without his parachute open the air- 
man will fall at the rate of 1,000 feet in five and a half 
seconds ; but it is not known how long he can survive 
at very low oxygen pressure. Further, the rapid change 
in pressure while falling will increase the risk of rupture 
of the ear drums. ese problems of life at very great 
heights are still under investigation, and the visitor to 
the stratosphere may be confronted with other and still 
graver difficulties than those already known. 


DISRUPTIVE WOUNDS FROM HIGH-VELOCITY 
PROJECTILES 


The. disruptive or “explosive” effects of small high- 
velocity. missiles are of importance to all who have to 
deal with them. While there is no sharply defined limit 
of velocity below which these effects do not occur, they 
are uncommon at velocities of less than 2,000 ft. per sec. 
and hence did not attract much attention in the wars 
of the nineteenth century. But cums the war of 


“1914-18, when muzzle velocities of 2,500 to 3,000 f.p.s. 


became common, these * * explosive ” wounds were seen 


Quart: J exp. Physiol. 1933, 23, 197. 
'8 J. Aviat. Med., 1941, 12. 53. 

% Proc. roy. Soc. Med., 1937, 3, 995. 

7 J. Amer. med. Ass., 1939, i12 1178. 
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in This gave rise to the belief in covert 
countries that other countries were using explosive or 
dum-dum bullets, and many such accusations were made, 
until it became widely known that tissue damage of this 
sort could arise from any high-velocity projectile. Know- 
ledge of these phenomena is imporiant, not merely that 
such suspicions should be avoided, but because exten- 
sive damage to tissues is common even when both entry 
and exit wounds are small. It is not uncommon for a 
considerable zone of tissue round the track of a high- 
velocity bullet to be pulped as well as infected, and it is 
said that even as late as 1918 this was not always recog- 
nized when the wound was cleansed. Hence insufficient 
débridement was apt to lead to avoidable gangrene and 
death. Even now these phenomena are not fully under- 
stood, and, because much of the experimental work on 
the subject is Prussian and difficult of access in this 
country, further English studies are welcome. 

The account given at page 872 of this issue by Black, 
Burns, and Zuckerman describes the changes in outline 
produced when a steel ball is fired through small blocks 
of gelatin. It supplements previous work on gelatin 
blocks by Colonel L. B. Wilson of the U.S. Army,’ and 
the two papers are of especial interest when read in 
succession. Wilson demonstrated radial penetration of 
carbon particles round the track of bullets. Zuckerman 
and his colleagues demonstrate temporary deformations 
of the gelatin which fully account for such penetration, 
for radial splits must occur all along the track. A further 
interesting point in their paper is the fact that the greatest 
deformation appears after the bullet has left the block 
of gelatin. This accords well with the observations of 
the Prussian military workers’ on the “ explosive ” dis- 
ruption of skulls by bullets. They concluded that the 
skull burst only after the bullet had left it. Although 
bullets travelling broadside-on can produce disruptive 
effects of a serious type, it is now recognized that a 
common cause of the phenomena seen in “ explosive 
wounds ” is the kinetic energy of the fluid or semi-fluid 
particles which are displaced by the bullet in its course. 
These particles travel both forwards and radially from 
the bullet track, and by their radial pressure stretch the 
surrounding tissues to an extent which may be trifling 
or disastrous according to circumstances. It has been 
emphasized by Liebert’ that the damage done to sur- 
rounding tissues depends greatly on their elasticity. As 
muscle is elastic it is usually littke damaged ; but if the 
muscles, or their fascial sheaths, are stretched beyond 
their clastic limit, most extensive tears may appear, as 
in the 6-inch exit slits sometimes found, without bony 
fracture, in the legs of men shot when walking or stand- 
ing.” Bone, on the other hand, has little elasticity, and 
is often fractured at appreciable distances to one side 
of the bullet track. Large blood vessels are quoted by 
Wilson’ as frequently damaged in this way by tearing 
of the intima, in contrast to the experience of Zuckerman 
and his colleagues. 

We do not know enough yet to make many general- 
izations on this matter, except the well-known one that 
empty hollow viscera are little damaged by bullets, while 
full ones are likely to show very large exit wounds not 


1 The Military Surgeon. 191 49, 241 

* Coler and Schjerning : Ueber die kriczschirurgische Bedeutung der neuen 
Handwaffen (Quoted by Liebert. 1915.) 

* Beitr. klin. Chir, 18918, 96. 115. 
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only in the stomach, colon, or bladder ; the same applies 
even to tanks containing petrol or water. Further work 
is desirable, and it is to be hoped that the authors may 
continue their researches, with, perhaps, the aid of special 
devices to show the outlines of transient cavities—for 
example, more illuminatios or a modern “ flash” x-ray 
unit ; or to show scattering and rotational effects—for 
example, Wilson’s charcoal and threads ; or, most useful 
of all, to show the effects of superficial jackets of various 
degrees of elasticity and tension. It sezms probable 
from the Oxford workers’ experiments that the skin is 
of much value in limiting the disruptive effests from 
bullets. Would an elastic stecking be of further value 
in this respect? 


GOLD IN THE TREATMENT OF ARTHRITIS 


Though the literature on the use of gold salts in the treat- 
ment of arthritis is becoming voluminous, it deals almost 
exclusively with the clinical asp2ct and the method rests on 
a purely empirical basis. Freyberg, Block, and Levey’ 
have undertaken a research into the metabolism, toxicity, 
and manner of action of gold in arthritis, and the report 
on the first stage of their work is of the highest interest 
and value. Analysis of the amount of gold in the blood 
and urine after the administration of gold formed the 
basis of the work, and for this purpose a photo-electric 
colorimetric micromethod was specifically designed by 
Block and Buchanan. Gold sodium thiomalate (myo- 
crisin), gold sodium thiosulphate (crisalbin, sanocrysin), 
and colloidal gold sulphide were the salts used by the 
intramuscular route, and the last-named was also tested 
by oral administration. The dosage was recorded in terms 
of actual gold and not of the particular salt used—a con- 
siderable advantage in view of the different proportions 
in the various forms. Twenty-four-hour collections of 
urine and samples of venous blood were examined before 
and after administration of the drug, and in some cases 
analyses were also made of fluid from the knee-joints. 
Treatment began with a small dose gradvally increased 
from 10 to 50 mg. of gold and was continued until a 
total of 500 mg. had been given (equivalent to 1 gramme 
of myocrisin), the interval between doses being usually 
seven days. Gold was found in the plasma in increasing 
amounts as the amount iniected rose. After the first dose 
of 50 mg. had been reached in the fourth week the average 
plasma content was found to be 0.8 mg. per 100 c.cm. 
The amount excreted in the urine—found to be the chief 
route of excretion—increased as larger doses were given, 
but not in direct proportion. That gold is cumulatively 
retained in the body was demonstrated by the observation 
that after an injection of 50 mg. an average of only | mg. 
was excreted daily during the following week up to the 
time when another iniection was due; but the quantity 
excreted on the day of injection was greater than on the 
succeeding days. It was further observed that after a full 
course of up to 500 mg. of gold, equivalent to 1 gramme of 
myocrisin, significant amounts were found in the blood 
and urine for a long time after the injections had ceased. 
In one instance gold was detected in the plasma for thirteen 
weeks and in the urine for sixteen weeks after completion 
of the course ; similar results were obtained in other cases, 
and some patients were excreting the metal for several 
months. Toxic reactions occurred in five out of six 
patients who took large weekly doses, but none of those 
whose doses were restricted to 25 mg. of gold had any 
toxic reactions of moment. The results were similar with 


" J. clin. Invest., 1941, 20, 401. 


both gold sodium thiomalate and gold sodium thiosulphate, 
but were much less uniform with the colloidal gold sul- 
phide, whether given intramuscularly or orally. Gold was 
found in the synovial fluid in equivalent or less amount 
than in the plasma, and it would appear that differences 
in this respect may be due to inflammatory changes in the 
synovial tissues. It was noticed that in some cases an 
immediate reaction followed injection—apprehension. 
headache, flushed face, and sometimes a purpuric dermat- 
itis: this reaction appeared to indicate a true drug 
sensitivity. 

Freyberg, Block, and Levey are continuing their investi- 
gations in both human beings and animals, and the results 
are awaited with interest. Their work thus far hos thrown 
much light on the subject; and is of the utmost value as 
a guide to the safe therapeutic use of gold. There seems 
to be no doubt that dosage has hitherto been too heavy, 
and the safe course is to limit it to a maximum of 25 mg. 
of the metal, which is approximately equivalent to 0.05 
gramme of myocrisin or 0.07 gramme of crisalbin, at 
weekly intervals or longer. It would be worth investi- 
gating whether a still smaller dose given for a long time 
might not yield the best results with less risk of toxic 
sequels. 


REVERSAL OF HAUCISTERESIS IN THE 
MAMMALIAN EAR 


In otosclerosis there is an area of decalcification o1 
halisteresis surronding the focus of otosclerotic bone. 
This area finally becomes, throvgh complete bone resorp- 
tion, a cavity filled with osteogenetic marrow. In_ this 
marrow fresh abnormal bone is formed and the focus of 
otosclerosis extends. Guggenheim, Gunther, Goodhill, 
and Irvine’ state that a series of patients with otosclerosis 
have been treated with dieting and the administration of 
dicalcium phosphate, vitamins, insulin, and liver extract 
and have been kept under observation for four years. 
These patients have shown no further loss of hear- 
ing. The authors suggest that the arrest of further 
deterioration in the power of hearing is due to the 
reversal of halisteresis in the otic capsule, with a re- 
building of osseo''s tissue round the focus of otosclerosis. 
To test the nossibility of effecting a revers>! of halisteresis 
experimentally it was necessary first to produce halisteresis 
under control'ed conditions, and an elaborate research with 
a varietv of drugs, including parathormone and viosterol. 
was undertaken. As a result ammorium chloride was 
chosen as the decalcifying agent and white Wistar rats as 
the experimental animals. It was found that, after decalci- 
fication has been produced by the administration of 
ammonium chloride, the process cold be reversed and 
osseo''s reconstruction induced by omitting the ammonium 
chloride from the food and giving a diet high in calcium 
content. The authors conclude from their observations 
that clinicallv it mav be possible to inhibit the enlargement 
of a focus of otosclerosis by giving sufficient amounts of 
calcium, phosphorus, and vitamins. Thev explein this in- 
hibition by the reconstruction of capsular bone in the pre- 
viously decalcifying area around the focus of otosclerosis. 


1 Arch. Otolaryng . Chicago, 1941, 34, S01. 


H. E. Bierman and R. W. Maxwell (J. Amer. med. Ass., 1941. 
117, 1255) record their observations on 117 persons sent to 
hospital with diphtheritic membranes on the pharynx in whom 
Manzullo’s potassium tellurite test was emploved. The test was 
found to be frequently positive in non-diphtheritic membrane. 
but was negative only twice. The writers conclude that a 
negative tellurite reaction, if it contradicts the clinical impression. 
is not sufficiently reliable to justify abstention from antitoxin. 
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AN INDUSTRIAL MEDICAL DEPARTMENT 
MEMORIAL TO LORD AUSTIN 


A new medical department at the Longbridge works of the 
Austin Motor Company was opened by Air Vice-Marshal Sir 
David Munro, Chief Medical Officer of the Ministry of Supply, 
on December 3. The department, which is dedicated to the 
memory of the late Lord Austin, is a two-story building 
situated near the main entrance to the works. On the ground 
floor there is a treatment room for men and another for women, 
a resuscitation room, and a room for x-ray work and physio- 
therapy ; also a bathroom, primarily for the treatment of serious 
burns. The x-ray equipment consists of a mobile unit of the 
latest design and a table fitted with a Potter-Bucky diaphragm 
and screen attachment. A nurse with experience of radio- 
graphy is on the staff of the department. The upper floor com- 
prises a large examination room fitted with cubicles, a smaller 
consulting room, a laboratory for chemical and bacteriological 
examinations, and offices for members of the medical staff. 
The furnishing and lighting of the department are on the most 
modern lines, central heating is provided, and there is a plenti- 
tul supply of hot water by means of a calorifier. 


The department is intended to provide first-class accommoda- 
uon for the administrative and technical needs of the three 
medical officers who have been appointed. Its purpose is to 
investigate’ health problems arising in the factory ; to provide 
immediate treatment of major and minor injuries and sickness, 
and any other treatment which will prevent interference with 
production and loss of time; to make any necessary medical 
examinations and give advice ; and to facilitate the administra- 
tive work required by the many contacts with outside medical 
practitioners and hospitals. It was emphasized that the work is 
not intended to encroach on the general practitioner and 
hospital service of the district, but only to fill in certain gaps 
in the treatment of persons who have been injured at their 
work or who are returning afier injury or sickness, when some 
reassessment may be necessary, and generally to help in the dis- 
covery and elimination of industrial causes of ill-health by 
research into occupational disease and by propaganda and 
other measures. 


A Policy of Health Care 


This is only the latest development of the policy of health 
care followed by this company since it began in a small way 
thirty-five years ago. For twenty years it has retained the 
services of nurses, of whom latterly twenty have been employed 
at ten ambulance stations, dealing on the average with 460 
cases, slight or more serious, every day, this on an employment 
roll which now numbers between 25,000 and 30,000. 


In opening the building Sir David Munro said that it was not 
entirely philanthropy which had led the management to start 
this kind of work. It had been shown to be a paying proposi- 
tion to have constant supervision by doctors and nurses who 
understood the occupations in which the workers were engaged. 
In his view unless the works doctor was part and parcel of the 
management he was not, in Sir David Munro’s own words, 
* getting his stuff across.” Mr. Murphy, chairman of the Works 
Hospital and Benevolent Fund, mentioned that during the 
years 1933-40 the work le had paid to the Birmingham 
Hospital Saturday Fund ly £69,000, to which the company 
had added £13,000, making £82,000 in all. Vouchers had been 
issued amounting to £66,000, and thousands of cases had been 
sent to convalescent homes. Dr. Donald Stewart, chief medical 
officer, and Drs. N. T. Glynn and G. N. J. Thomas, medical 
officers, also took part in the proceedings. The very large 
company, which included the chairman and several members of 
the Association of Industrial Medical Officers, representatives 
of the local profession and hospitals, and in which Dr. H. Guy 
Dain (Chairman of the Representative Body) and Dr. S. Wand 
(Chairman of the Birmingham Branch) represented the British 
Medical Association, then inspected the department. 


HOME GUARD CASUALTIES 
ARRANGEMENTS FOR ACTIVE MILITARY OPERATIONS 


At an interview at the War Office representatives of the medical 
press were afforded some information about the arrangements 
for treating Home Guard casualties in the event of invasion. 
Where the Home Guard operates in conjunction with Regular 
troops the R.A.M.C. units accompanying the latter will deal 
so far as possible with Home Guard casualties. If there are no 
such units in the vicinity arrangements will be made in advance 
between Home Guard medical officers and medical officers of 
health for casualty collection, conveyance, and treatment. 

The movements of Home Guard casualties will normaily be 
from the scene of action to the appropriate Home Guard aid 
post, stretcher cases being carried by Home Guard stretcher 
bearers; and from the aid post to the appropriate E.M.S. 
hospital (stretcher cases) or civil defence aid post (other cases) 
in civil defence ambulances and sitting-case cars respectively. 
The general principle is that the responsibility of the Home 
Guard will continue up to and include their own aid posts, and 
will comprise the provision of field-dressing facilities; but 
when once the casualties have been received by the civil defence 
casualty organization the responsibility for their care will 
devolve on the latter. 

Home Guard aid posts will be established only where there 
are no civil defence first-aid posts or points reasonably adequate 
for dealing with casualties and sufficiently near the probable 
scene of action to be reached by the stretcher bearers. The 
aid posts should be accessible to civil defence ambulances and 
so sited as to fit into a comprehensive network of civil defence 
as well as Home Guard services. In certain districts, where 
E.M.S. hospitals or civil defence aid posts are considered too 
remote from the probable scene of action, regimental aid posts 
may be necessary with a medical officer in attendance, and the 
transfer of casualties from these aid posts will be the responsi- 
bility of the civil defence or military authorities, whichever is 
nearer. Stress was laid upon the need for keeping to a mini- 
mum the number of such posts in the interests of economy in 
man-power and equipment. It is not intended that mobile 
first-aid posts shall operate at the scene of action or at Home 
Guard posts, but it may be necessary to send them to the 
assistance of a civil defence aid post which is subjected to 
pressure owing to the reception of Home Guard casualties. 


Use of Civil Practitioners 


The fact that Home Guard or regimental aid posts may 
require the continuous attendance of a doctor or rota of doctors 
must be taken into account in the schemes of medical officers 
of health for utilizing civilian practitioners in acute emergency. 
But in other cases it is not intended that in an emergency Home 
Guard medical officers shall be liable to be mustered for full- 
time duty. Their main responsibilities are to train stretcher 
bearers, organize company or platoon aid posts, advise com- 
manding officers on medical matters, and ensure proper co- 
ordination with civil defence services. They will be available 
to be called on for duty at hospital or aid post (fixed or 
mobile) where reinforcements of normal medical staff may be 
needed, and where, in fact. casualties from their own Home 
Guard units may be received for treatment. 

The arrangements were described as an interlocking of civil 
and military medical resources, with a pooling, as necessary, 
of personnel, hospitals, equipment, and transport. It was also 
stated that ambulance trains would be “stabled” at strategic 
points throughout the country and be used as much as possible. 
The mobile first-aid posts are intended for civil “ incidents,” 
but they are, of course, hidden reserves. The first-aid 
machinery of the Home Guard is independent of the mobile 
units, but the latter will be sent wherever the need is greatest 
in the event of acute emergency. 


According to Tubercle the mortality from pulmonary tuber- 
culosis in Wales fell during the forty years of this century by 
49.3%. The fail occurred fairly evenly except during the wai 
years 1914-18, when a rapid rise took place. 
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Reports of Societies 


EFFECTS ON KIDNEY OF LIMB COMPRESSION 


ihe meeting of the Section of Surgery of the Royal Society 
of Medicine on December 3 was devoted to a discussion on 
the_eflects on the kidney of trauma to parts other than the 
urinary tract, with particular reference to crush or com- 
pression syndrome. 


Mr. E. Rock CarRLING, president of the Section, said that so 
far the war had furnished few new surgical problems, but one 
outstanding observation had been the association of grave and 
often fatal damage to the kidneys after prolonged compression 
of the limbs. It was impossible to believe that a_ similar 
syndrome had not been associated with injuries in civil practice 

-mine accidents, for example—but it had not been observed, 
or at any rate recorded. Very little on this subject had 
appeared in English literature. The researches of Bywaters 
and others had revealed in German periodicals references to 
similar cases occurring in the last war. 


Discussion of Pathogenesis 

Dr. E. G. L. Bywaters proposed a classification of types of 
excretory faiJure seen after trauma wherein the functional 
change observed in shock and dehydration (oliguria, azotacmia, 
and casts) was separated from more specifically renal damage 
such as that seen in crush injury, after burns, after trauma to 
the liver, and possibly in some types of obstetric shock. He 
gave an account of the clinical, biochemical, and pathological 
features of crush injury, and laid emphasis on the renal tubular 
necrosis and muscle necrosis seen post mortem. In the light 
of these findings he discussed the pathogenesis, in particular the 
role of myohaemoglobinuria, muscie necrosis, and secondary 
oligaemic shock. A similar picture was seen after muscle 
ischaemia due, not to prolonged crushing, but to vasospasm or 
rupture of main vessels. It resembled in many respects the 
condition following mismatched transfusion and the much rarer 
condition of paralytic myohaemoglobinuria. 

Prognosis depended on many factors. The duration of the 
crush did not seem to bear much relation to survival. Those 
crushed for a long time might recover. Another factor 
influencing prognosis was the extent of the injury. Particular 
care should be exercised in the case of muscle damage near the 
trunk which was not very obvious clinically. A further factor 
was the rise of blood urea. In the severe recovered cases there 
was a fall in the blood urea at about the same time as death 
occurred in the fatal cases. But the blood urea could rise to 
very high levels, and the patient might recover without any 
treatment whatever. Recovery occurred in about one-third of 
the cases admitted : in about two-thirds death took place from 
renal failure, generally at about the fifth to the eighth day. 

Mr. R. Betsey spoke of the surgical aspect of the treatment 
of cases, and attempted to define the problem from the surgeon's 
point of view. In the crushed limb the changes observed 
included necrosis of muscle, of patchy distribution ; haemor- 
thage into muscle, but not constant: oedema of limb; and 
increased tension of tissues within the fascial compartments of 
the limb. Intense arterial spasm appeared to be a common 
cause of ischaemia. Clinically, peripheral arterial pulsation was 
sometimes absent when the case was first seen. Loss of nerve 
function was recorded in the majority of cases. 

Little in the way of operative treatment had been employed 
as yet, and probably quite rightly. Primary amputation of the 
limb had been tried in a few cases and decompression of the 
limb by incision in a few. The two aims of saving the patient's 
life and saving the patient’s limb might be mutually antagonistic 
in that restoration of circulation in the crushed limb might lead 
to a sudden flooding of the body with myohaemoglobin or 
toxins. He described five cases admitted to St. Thomas’s. In 
none of the published case reports was there evidence that pal- 
liative surgical treatment had played any part in saving life. 
The case for amputation remained unproved. Limb decom- 
pression as a means of saving the limb was indicated in cases 
where peripheral pulsation had completely disappeared. 


Splintage and refrigeration of the damaged limb with ice packs 
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as a method of recucing metabolism during the period of 
ischaemia and possible toxic production appeared to be rational 
if begun early. He pleaded for more objective study of the 
pathology of the syndrome. 


Approach to a Rational Therapy 

Dr. J. McMicnhae. said that, considering that a year ago 
they were quite mystified by this condition, he thought it could 
be claimed that some good progress had been made. There 
seemed little doubt that breakdown of autolytic products from 
cead or dying muscle was the main factor which damaged the 
kidneys. Two main efiects were produced in the kidney after 
muscie ischaemia: some chemical! substance was liberated which 
poisoned the tubule cells, and there was also a tubular blockage 
factor, quite possibly resulting from the precipitation of myo- 
haemoglobin casts in the tubules. With these points in mind it 
was possible to make an approach to rational therapy. The 
kidney must be thought of from the beginning in people who 
had sustained crush injuries. The mistake had been made of 
waiting until about the third day, when renal damage was 
already manifest and severe, before treating the renal condition. 
It should be impressed on rescue parties that the real danger 
to people pinned down by the limbs under wreckage was kidney 
failure, and therefore it was of paramount importance to 
ensure a good diuresis, particularly at about the time when 
they were due to be released from the pressure, and ever) 
effort should be mace by means of abundant warm drinks to 
ensure a good urinary flow. The advantages of good diuresis 
would be dilution of chemical substances within the kidney 
tubules and perhaps prevention of precipitation of myohaemo- 
globin casts. 

Once the victim was released the circulation was likely to 
be flooded with toxic products, and therefore it was necessary 
to institute a more rational way of dealing with that situation. 
Dr. McMichael did not think any severe additional damage or 
difficulty would be created by the immediate application of the 
tourniquet. It should be applied to the limb proximal to the 
site of crushing, and when the patient reached hospital it was 
desirable that the circulation through the limb should be 
restored only when the people responsible for the patient's 
welfare were satisfied that a good diuresis was established. The 
gradual release of the circulation might be attempted by re- 
placing the tourniquet with the sphygmomanometer cuff and 
slowly deflating. It was possible that in these cases the limb 
vessels were already in spasm, so that little might be achieved 
by such measures. Another expedient might be to pack the 
limb in ice so as simultaneously to reduce the flood flew 
through the limb and to diminish the rate of tissue breakdown, 
depencent on the action of the enzymes, which acted best at 
about body temperature. 

The next point was alkalinization of the patient’s blood or 
urine, because these patients tended to have a low alkali reserve. 
Administration of alkalis in quantities adequate to make the 
urine alkaline was a rational procedure. Sodium bicarbonate 
and sodium citrate should be given by mouth from an early 
stage in quantities of 200 to 300 grains a day. The use of the 
sodium salt must be emphasized because the high blood 
potassium present in these patients might conceivably be one 
of the biochemical facfors leading to death. Good case records 
were available showing improvement in urine output after ex- 
tensive alkaline therapy. Good diuresis, of course, could not 
be maintained in the presence of circulatory collapse, and shock 
should be treated by transfusion, the transfusion fluid being 
serum or plasma. These suggestions were merely tentative in 
the present state of knowledge. 


Defining the Clinical Problem 

Mr. D.,H. Patey said that his attention was drawn to the 
problem by the case of a woman admitted to hospital after 
being in a bombed house where a heavy beam had rested across 
her thighs for some hours. She recovered from shock ; twenty- 
four hours later blood in the urine was noticed, and in spite of 
measures taken to deai with renal damage she passed less urine, 
and at the end of a week died with renal suppression. That 
case was something with which they were not at that time 
familiar. It was thought at first that there was direct injury 
to the kidney, but that was disproved post mortem. The solu- 
tion of the problem lay much deeper. 
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The biochemical and histological factors must be left to 
experts in those subjects. The surgeon's duty was to cefine the 
clinical problem. In the first place, these cases were not 
clinically “crush syndrome,” but “compression syndrome.” 
The people had been pinned under wreckage for hours, and the 
limbs had been compressed, not necessarily crushed. When the 
beam, or whatever it might be, was removed, there was often 
no crushing of the limb, but there was a great amount of 
oedema. This was a new syndrome because the factors leading 
to its Cevelopment—the collapse of builcings imprisoning 
people—were substantially new. Apart from the complete 
syndrome going on to renal failure from the fifth to the eighth 
day, there must be many lesser cases, with no fatal termina- 
tion, but these were unrecognized because the appropriate bio- 
chemical investigation had not been carried out. 

In some of the correspondence in the medical journals a 
policy of * healthy neglect ” was urged. Experience had proved 
to him that such a policy was unsound. All cases admitted 
with compression syndrome were potentially extremely serious, 
and at the beginning the serious could not be distinguished from 
the comparatively minor case. The renal lesion was regarded 
as the efiect of some toxin produced at the compression site as 
a result of direct muscle trauma or ischaemia. This toxin got 
into the circulation and in some way damaged the kidney. But 
that conception had been quite sterile therapeutically, and 
therefore he suggested another conception—namely, that the 
renal damage was not due to toxins from the compressed limb, 
but to the passage of something from the circulation into the 


compressed limb, so that if one could restore the fluid and what 
it contained from the compressed limb to the circulation at the 
earliest possible moment there would be a better chance of 
helping these patients. So far there had been opportunity to 
treat only one or two patients on this hypothesis. The idea was 
to apply an intermittent positive pressure in the lower part 
of the limb with the object of mechanically reducing the 
oedema. Instead of treating these patients by putling on a 
tourniquet at the time of the accident, he thought there was a 
case, purely as an experimental clinical procedure, for giving 
them intermittent positive pressure treatment. Immediately the 
patient was released from the compression a firm crépe bandage 
should be put on, and when admitted to hospital the oedematous 
limb should be treated vigorously by the action of a pressure 
pump or massage or gravity with the object of restoring back 
into the circulation the fluids which had escaped into the limb. 
The only case he described which had been so treated would, 
he believed, have recovered in any event, but in his view the 
rate of recovery was hastened. 


The Nature of the Lesion 


Prof. SHaw DuNN spoke of the importance of establishing 
the nature of the lesion and the constancy of its occurrence. 
Symptoms pointing to the existence of renal lesion were oliguria 
and rise of blood urea, and in many cases some early haemat- 
uria. There was always the question of the effectiveness of 
casts as a means of reducing total kidney function, but lack of 
concentration of urea corresponced with damage of kidney 
epithelium as the cause, not with cast blockage. He showed 
microscopical sections illustrating damage to tubules. It 
seemed as if something passed through the general circulation, 
injuring only the kidney, simply because the kidney was the 
organ which could concentrate substances to a greater extent 
than any other. Dilution was one of the main expedients in 
protecting kidney tubules from damage. 

Mr. V. H. RippeL said that on admission of a large number 
of casualties to hospital it was very easy to miss an early crush 
syndrome unless the examination was systematic. The patient 
might look well and be temporarily passed over. The only 
way to avoid mistakes was to examine each patient in turn. 
In crush syncrome the localized erythema of the skin would 
draw attention to the lesion. Not only crush syncrome but 
Other injuries, including possibly operative shock, might also 
be associated with cepression of kidney function, varying from 
a temporary anuria to fatal suppression of urine. 


Experience of Cases 


Several speakers cescribed cases within their recent experi- 
ence. Major MaGNer (Canadian A.M.C.) reported crush syn- 


drome after a motor accident. Mr. WILLIAMSON mentioned 
two cases of renal failure several days after compound fracture 
of the femur. Dr. Roscoe CLarK showed a recovered case in 
which no one would have suspected renal involvement had not 
certain investigations been carried out. Mr. GRAHAM, to “ add 
confusion to a subject already confused,” described a case, not 
of compression for some hours, but only for a few minutes, 
which was followed by oedema of the limb above and below 
the site of injury and oliguria and other renal symptoms. 

Mr. Guy BLACKBURN said that the term “healthy neglect” 
had been used, in contradistinction, he assumed, to “con- 
tinuous interference.” He believed “healthy neglect” to be 
an unsound policy in cealing with this newly described syn- 
drome. Had he not been fortunate enough to see a patient 
at the very week-end on which Mr. Bywaters’s article appeared 
in the British Medical Journal the patient might not have been 
so lucky in the final outcome. He believed chemotherapy to 
be strongly contraindicated in these cases. In some cases it had 
been tried as a prophylactic, but it had achieved nothing, and 
in a case in which he used it the man recovered in spite of 
sulphanilamide. Many reports also stated that patients had 
been catheterized, perhaps more than once. In a number of 
air-raid casualties with extrarenal damage and oliguria there 
was difficulty in passing water; this was not a simple anuria, 
but anuria combined with inability to urinate. Many recovered 
within forty-eight hours, but he had seen patients catheterized 
over several days. The institution of a tidal drain on the first 
or second day of treatment, after enough urine had been 
obtained for pathological investigation, would have saved 
inconvenience as well as the risk of infection by repeated 
catheterization. 

Dr. BywatTers, in reply, mentioned the need for observa- 
tion of a large number of these cases if treatment was to be 
assessed. The Medical Research Council was coing valuable 
work in collecting cases; he hoped that those who had cases 
interesting enough to publish would publish them quickly, and, 
if not sufficiently interesting, would at least see that they were 
recorded in some way 


PLANNED WARTIME NUTRITION 


At the Royal Institution on November 25 Prof. J. C. 
DRUMMOND, scientific adviser to the Ministry of Food, 
gave the first of a series of lectures on planned wartime 
nutrition. This first lecture was a review of the progress 
of the last twenty years, particularly pointing the contrast 
between the position in the last war and the present. 


Prof. Drummond reminced his audience that curing the 
last war food problems did not assume great importance until 
well on in 1917, when the German submarine campaign began 
to make itself felt. Until then there were few restrictions. Had 
the deterioration in the quality of food wh'ch became evident 
during the latter part of 1917 and continued into 1919 begun 
at the outbreak of the last war, and been progressive from 1914 
onwards, the state of health and the general condition of the 
population at the cessation of hostilities might have given cause 
for alarm. Looking back on that period in the light of present- 
day knowledge it was possible to say that there had been a 
tendency to deterioration, It was not unreasonable to claim 
that the nation passed through the last war on an application of 
nutritional knowledge to which there had not been many 
additions during the previous fifty years. In the latter part of 
the last war there were a few scattered references to vitamins, 
and guarded references to the importance of something which 
to-day was fully recognized. The late Prof. Starling, for 
example, stated that there was obviously something in fruit 
juice which was important from the point of view of health. 
and which was not to be found included in any of the three units 
—protein, fat, and carbohydrate—which at that time were 
considered to comprise the whole of the elements of d:et. The 
nutrition of the population during the last war was not con- 
sidered from the point of view of vitamin deficiency. By 1918 
there was evidence of progressive deficienc’es which, had they 
continued, would have had far-reaching effects on the health 
of the nation. 
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All this threw into more striking relief the remarkable 
advances in nutrition since 1918. He spoke in particular of the 
advance in respect of the vitamin B group. There were, 
obviously, many parts of the skein to be unravelled even yet. 
It was by no means certain that yeast extract or an extract of 
wheat germ, which was very rich in vitamin B, could be replaced. 
so far as the vitamin B complex was concerned, by the synthetic 
vitamin. Some factors had evidently not yet been identified— 
indeed, there might be as many undiscovered as had so far 
come to light. The position was still fluid, still on the verge 
of further elucidation. He mentioned this as explaining why 
there had been reluctance to depend on any other than natural 
foods. However well the mixture of synthetic vitamins or 
isolated elements was combined to replace natural foodstuffs, 
there was always at the back of the mind the fear that some 
essential factors as yet unidentified might be left out. It 
seemed, therefore, that the major problems of feeding the nation 
in wartime had to be solved, so far as that was possible, by the 
provision of natural foodstufis. 

Just before the outbreak of the present war the knowledge of 
nutrition had advanced from the laboratory and clinical study 
to the field of practical and social economy, aided by surveys 
carried out by Sir John Orr and others. The League of Nations 
set up inquiries regarding nutrition in practically all the 
countries in the world, and much the same picture was presented 
in every centre. There were among the peoples of Western 
Europe certain clear-cut food deficiencies—in nearly every case 
deficiencies of the principal vitamins. Thanks to all this work it 
had been possible during this war to make fairly good estimates 
of the nutrients required by the various groups of the population 
so that their health might be maintained during a period of 
expected restriction in food supplies. 

Prof. Drummond said that in his following lecture he 
would show the basis of the calculations made with a view to 
drawing up a planned nutritional policy for the nation in 
wartime. 


LOUSE-BORNE TYPHUS FEVER 


At a meeting of the Section of Epidemiology and State 
Medicine of the Royal Society of Medicine on Novem- 
ber 28, with Dr. E. H. R. Harries in the chair, a paper was 
read by Dr. MELVILLE D. MACKENZIE on “ Some Practical 
Considerations in the Control of Louse-borne Typhus 
Fever in Great Britain in the Light of Experience in 
Russia, Poland, Rumania, and China.” 


Dr. Mackenzie said that louse-borne typhus fever was an 
acute infectious disease, lasting from twelve to sixteen days, 
characterized by continuous temperature, generalized rash 
(absent from the face), severe toxaemia, and marked nervous 
manifestations.* It spread with extreme rapidity through a 
badly nourished population, and the epidemic form was closely 
associated with famine and overcrowding. Another factor of 
great importance was widespread movements of military or 
civil populations bringing non-immunes into a district where the 
disease was endemic. Overcrowding alone was not sufficient to 
cause epidemics in an endemic area. Only in so far as it 
increased the numbers of lice and the facilities for their trans- 
mission did overcrowding play a part. As for climatic condi- 
tions, louse-borne typhus disease was a disease of cold countries 
and was unknown in tropical regions, although it might occur 
in mountainous sections of the Tropics. The endemic form 
occurred in the early months of the year, and the complete 
cessation of cases after June and July was striking ; the epidemic 
form occurred at any time of the year. In epidemics the 
death rate varied widely, from 20 to 70%, depending on such 
factors as the age of the population at risk. It was rare for 
an individual to have a second attack. Adults coming into an 
endemic area got the disease more severely than those of 
similar age already living in endemic regions. The population 
in endemic areas might be partially immunized by a mild form 
of typhus. 


* A memorandum on louse-borne typhus, by the Ministry of 
Health, was summarized in the Journal of December 6 at page 817. 
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Some Clinical Aspects 


In the strenuous ‘conditions under which extensive typhus 
epicemics occurred the individual, already weakened by cold 
and exposure, failed to notice the initial symptoms of the 
disease, so absorbed was he in the struggle for food, clothing 
and warmth. The first sign might be mental confusion or 
celirium. In the great majority of cases acute delirium was 
established only at the end of the first week. Two very con- 
stant symptoms at the onset were headache (frontal or occipital) 
and bronchitis. Clinical diagnosis was often difficult. Two 
reliable clinical signs were complete absence of rash from the 
face and the fact that the rash did not appear in crops. The 
deeper the colour of the rash, the greater its abundance, and 
the earlier its appearance, the more serious was the prognosis. 
The Celusions tended to be of a terrifying character, with 
nightmare dreams. Dissociation delusions were often charac- 
teristic of cases in the second week of the disease. For example, 
a patient would ask for his chin to be taken off for shaving, 
or his legs to be hung up in the wardrobe. At the time of 
convalescence the patient’s mental condition was often far from 
normal. A disconcerting symptom might be the recurrence of 
transient delusions in the convalescent stage. A persistent 
symptom during convalescence was slight tremor of the hands 
and localized paralysis. 


Measures of Control 


Personnel dealing with a widespread epidemic should be pro- 
tected by the use of special clothing; portable baths and 
showers should be taken on transport, with as good rations as 
it was possible to obtain. Disinfesting stations should be set 
up where refugees entered a territory. Experience in Russia 
and other countries had demonstrated the great danger to which 
personnel working among typhus patients were exposed and 
the need for the most careful supervision of their activities by 
the medical officer in charge. The most dangerous work was 
in the admission block of the hospital and in the removal of 
bedding. In view of the lower mortality at earlier ages, only 
young personnel should be employed. No vaccination as yet 
had been shown to protect workers under field conditions. 
Hair should be cut short and, if possible, shaved, including hair 
on the body. Protective clothing should not be worn for two 
or three hours without change. Opinion was divided on the 
question of wearing masks, but they should certainly be worn 
in conditions in which there was liable to be disturbance of 
dust. When it was necessary to sleep in squalid peasants’ 
houses or in infested railway trains a special type of sleeping 
bag of closely woven material was used. This was 10 ft. long. 
turned at the end, and drawn up from the inside with a circular 
tape. 

The incubation period might be twelve to fourteen days, and 
after this there might be four or five days before the rash 
appeared. Infection was very liable to occur among fre- 
quenters of public markets. A point of practical importance 
was the rapid wane of an outbreak when nutritional conditions 
improved. In addition to destruction of lice, all nits should 
be dealt with, so that patients should undergo a second disin- 
festation a week aftef admission to hospital. Soft soap mixed 
with paraffin was sufficient if conscientiously applied with the 
nail brush after the patient had been shaved. When disinfesta- 
tion of bedding and clothing of patient and immediate contacts 
was complete the cleansing of the ambulance, disinfesting 
station, and personnel must not be overlooked. Immediately 
typhus occurred all practitioners should be kept informed of 
the existence and extent of the disease in their locality, and a 
brief description of the important diagnostic signs should be 
circulated. In the period 1901-26, 87 groups of cases occurred 
in Glasgow, and in 36 of these the diagnosis of the primary 
case was missed. © 

Laboratory Aspects 


Dr. G. W. M. Finvotay discussed certain laboratory aspects 
of typhus. It was essential to isolate the rickettsia virus, and 
this could be. done by taking blood from the patient and 
inoculating it into guinea-pigs and rats. It was at first thought 
that blood must be taken during the first week of the fever, but 
actually it was possible to obtain rickettsiae very much longer. 
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If whole blood were inoculated into guinea-pigs and rats after 
the seventh or eighth day no reaction or a delayed one might 
typhus | obtained, but if the blood were allowed to clot and the 
'y colq | serum taken off a reaction could be obtained. The rickettsia 
Of the | could sometimes be isolated throughout the febrile period and 
Othing, | 2/80 during the whole of convalescence. In the Balkans it had 
ion or | been found that there were people apparently in perfect health 
mM Was from whom it was possible to isolate the rickettsia, although 
y con. | they had never shown any symptoms of the disease. There 
cipital) | WeTe Numerous other tests. Biopsy was at one time favoured, 
Two but that had been given up now in ordinary typhus. Recently 
mM the | 22 intracermal test in the rabbit had been worked out. Sero- 
The logical diagnosis chiefly resolved itself into the Weil-Felix 
°, and | reaction, which usually became positive at the end of the first 
nosis, week. An important point in this method was to show that 
with | there was a progressive increase in the titre. There was some 
harac- relation between the severity of the disease and the highest 
imple, | maximum titre reached, but, on the other hand, there might be 
aving, | Very low reaction in cases of typhus. 
ne of No drug treatment was employed in typhus with success. 
from | The sulphonamices were entirely without action on human 
ice of | typhus. The use of immune serum had been suggested; but the 
istent | majority of observers had found it useless ; that was the experi- 
hands | ence in Spain last spring. More promising results had been 
obtained with hyperimmune serum, either from horses or 
rabbits. As to the response of rickettsia apart from the louse, 
in the tissues rickettsiae were not very resistant. They were 
destroyed almost instantaneously at a temperature of 100° C. 
sand A very large number of vaccines had been attempted, but at 
and — 


mayen present it must be acmitted that the attitude on vaccine prophy- 
| Jaxis against this disease must be pessimistic. 


Bee Prof. P. A. BUXTON raised the question of the risk of typhus 
hich in this country. lf some person came over in an aeroplane 
and from Lisbon and went down with typhus it would result in 
s by only a primary case so long as the surrounding community 
was were free from lice. In a clean community, with adequate 
l of facilities for washing of the person and, at frequent intervals, 
only washing of uncerclothes, the body louse could not exist. The 
yet bedy louse was common at present in the tramp community, 
ons. and he thought it was also more common than was generally 
hair suspected in labour camps, among men employed in building 
two jobs and the like, where washing facilities might be small. On 
the the subject of head lice, K. Mellanby had collected statistics 
orn obtained in fever hospitals in all the big cities of the country 
: of which showed that in schoolgirls in cities infestation was as 
nts” high as 50%, among boys it was never. quite so high, while 
ving among adolescents the rate remained high in girls but fell away 
ng. among boys. Opportunities had recently arisen of collecting 
ilar large bodies of fact with regard to young women going into 

certain types of employment, and the results were consistent 
ind with Mellanby’s figures. It was known that there were many 
nat cities and industrial areas in this country where the rate among 
ion. girls and young women was not far short of 50°. The relation 
aes of the head louse to typhus fever was not known, but the head 
nn louse could not be satisfactorily distinguished from the body 
ald louse. Entomologists would say that the head louse and the 
ran body louse were very closely related, that they interbred and 
od produced fertile offspring. In considering the transmission of 
ne typhus the safe line to take would be to suppose that the head 
ta- louse might be dangerous, though perhaps not as dangerous as 
025 the body louse. 
ng Dr. A. Fevtx could not agree with Dr. Findlay’s pessimistic 
ly view of typhus vaccination. He believed that more recent 
of pynetiod of growing rickettsia in the tissues of animals would 
a shortly yield successful methods of prophylaxis. 
be 
od 
ry 

Corrigendum 

Our attention has been drawn to an error in condensation of the 

reported remarks of Group Captain Dalziel Dickson in the Section 
ts ' of Laryngology in the Journal of November 22 (p. 744). He was 
id | reported to have said that the “ regional specialist ** supervised all 
id ; researches in so far as they concerned his specialty and that he or 
it his deputy visited every hospital centre. The officer to whom Group 
it Captain Dickson was referring was not the “ regional specialist ” but 


the “R.A.F. consultant in the specialty at the Central Medical 


fe | Establishment in London.” 


Correspondence 


“Crush Syndrome ” in Obstetrics 


Sir,—Since E. G. L. Bywaters and D. Beall published their 
account of the crush syndrome in this Journal (March 22, 1941, 
p. 427) we have studied two cases in the obstetric department 
of the British Postgraduate Medical School in which an 
apparently similar condition followed the trauma of labour. 
The first was a woman who, after a difficult labour lasting 
twenty-three hours, rallied from severe shock only to die eight 
days later with renal failure, the blood urea reaching 388 mg. 
per 100 c.cm. before death. The chief histological lesions were 
found in the kidney and resembled those described by Bywaters 
and Beall—namely, marked tubular degeneration with * haema- 
togenous casts” in the tubules. In the second case, after a 
difficult labour lasting fifty-eight hours, marked oliguria 
developed with a blood-urea reading of 79 mg. per 100 c.cm. 
There was no shock, the lowest blood pressure being 136/88. 
Recovery was rapid. 

These cases suggest the existence of an apparently hitherto 
unrecognized clinical entity in obstetric practice. The conditions 
leading to its development being such as can in general only 
rarely occur in any one maternity hospital, this letter is written 
in the hope that the collection of an adequate group of fully 
investigated cases in different centres may throw light on such 
questions as incidence, genesis, clinical pathology, and morbid 
anatomy. A further question which calls for concerted study 
is the new light which the crush syndrome may throw on the 
hitherto baffling problem of “ obstetric shock,” in which trauma 
of the soft pelvic tissues has long been known to play an impor- 
tant part. The view of some obstetricians that obstetric shock 
is due to the flooding of the circulation with toxic elements 
elaborated in the crushed tissues adds further relevance to this 
question. 

The Medica] Research Council subcommittee which has been 
set up to co-ordinate research on the “ crush syndrome ~ would 
be glad to receive any data which are available. They would 
also keep investigators informed of the progress of work 
in this field. Brief records may be sent to Dr. A. N. Drury, 
Medical Research Council, London School of Hygiene, Keppel 


Street, W.C.1.—We are, etc., 
James YOUNG. 


British Postgraduate Joun McMicnari 


Medical School, 
London, W.12, s, 


Sulphonamides for Ophthalmia Neonatorum 


Sixk,——Dr. W. J. Clancy says (November 22, p. 749) that the 
treatment of ophthalmia neonatorum has been ™“ greatly 
simplified ” by the sulphonamide group of drugs. I do not 
think that it can be too strongly emphasized that since the 
introduction of these drugs the treatment of ophthalmia neona- 
iorum has been revolutionized. It is now of little importance 
to investigate the bacteriology of the condition, and I am in 
complete agreement with Dr. Clancy regarding the relative 
unimportance of local treatment. 

The routine treatment I use now is to give 0.125 gramme of 
sulphapyridine with each feed hour-hourly for 48 hours and 
then discontinue. I do not consider that continuing treaiment 
after this time is of any value. By now the oedema will have 
gone, the discharge almost ceased, and the eyes be on a fair way 
to full recovery. Local treatment merely consists in frequent 
swabbing away of mucopus and the instillation of an oily drop. 

As I have never seen sulphapyridine when used in this way 
cause any complications, and have never known the condition 
resistant to this treatment, it is my teaching in the Rotunda 
Hospital that failure to administer the sulphonamide group 
of drugs immediately ophthalmia neonatorum is recognized 
amounts to criminal negligence.—I am, etc., 

Dublin, Nov. 28. L. B. SOMERVILLE-LARGE. 


Combined Active and Passive Immunization 
against Diphtheria 
Sir,—In the second of the very interesting articles on com- 
bined active and passive immunization against diphtheria 
(November 29, p..759) figures were given showing conversion 
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rates of 97°, 97.7%, and 96.5°, in three groups of persons 
immunized with monthly spaced doses of 0.1 c.cm. and 0.3 ¢c.cm. 
A.P.T., in addition to antitoxin. These results may be mis- 
leading unless it is realized that the groups from whom they 
were obtained were closed or semi-closed communities with 
recent exposure to diphtheria infection and were of persons 
who, it is reasonable to assume, had already had priming doses 
such that almost any subsequent dose of antigen would render 
them Schick-negative, and that these results are not what may 
legitimately be expected from similar doses used on the general 
child population. 

This question of Cosage is not that with which these articles 
are primarily concerned—the authors do in fact suggest two 
doses of 0.3 c.cm. even in closed communities—and the point 
is only raised because those results may be quoted as evicence 
in support of the procedure recommended by the Ministry of 
Health to give two doses of A.P.T., 0.1 c.cm. and 0.3 c.cm.. 
which has already been shown by Dr. Bousfield and others to 
be unsatisfactory at least and may prove to be disastrous.~- 
I am, etc., 

Wimbledon Common, 4. G. HIGHFIELD-JONES. 


The Stimulant Action of Iron 


Sir,--There are many problems in connexion with the use 
of iron by the body still awaiting solution, and the writer of the 
annotation under the above heading (November 29, p. 776) has 
perhaps over-simplified the problem of fitting together existing 
knowledge. If one practical effect of his article is to discourage 
the wide use of iron as a prophylactic for infants the price to 
the country will be much illness which could have been pre- 
vented and a consequent Idss of woman-power in the war effort. 
The haemoglobin level of babies in this country, whether 
breast-fed or bottle-fed, varies within very wide limits, and their 
average level is such that their resistance to infection is less than 
that of babies with a higher haemoglobin level—a higher level 
that can be maintained by giving prophylactic iron treatment 
from, say, 2 months to 12 months of age. That is, I think. 
fully established, and the Ministry of Health. on the advice of 
its Advisory Committee on Nutrition, circularized all maternity 
and child welfare authorities in 1932 (Circular 1290) urging 
that prophylaxis on these lines was needed. Because infants are 
very prone to anaemia we need not conclude either that a low 
haemoglobin level is normal or that infancy is a “ morbid 
state.” But let ps not quibble over definitions of normal, but 
get on with the job of using the means available for safeguard- 
ing the health of small children in these days when exposure 
to infection is increased by war nurseries and shelters. I hope 
someone else will take up the cudge!s on behalf of anaemic 
women.—I am, etc., 
N.W.3, Dec. HELEN M. M. Mackay. 


London, 6. 


Nutritive Value of Bread 


Sir.—Following Dr. Harriette Chick’s letter (November 29, 
p. 790), I regret that in my paper on the nutritive value of 
bread (November 15, p. 689) I referred to the wholemeal flour 
used by her as of 82% extraction, but Dr. Chick’s paper does 
not specifically state that the flour used was of 100°, extract'on. 
In view of the Accessory Food Factors Committee’s recom- 
mendation quoted in the first paragraph of the paper and the 
evident application of the work to human diets, in which whole- 
meal bread very rarely indeed consists of the entire grain—some 
5%, of the coarsest bran being practically always removed—lI 
assumed that the flour used was of the 82°, extraction in general 
use at that time. 

In reply, to several inquiries I have received about the yeast 
which I used, this was moist baker's yeast. A further experi- 
ment on similar lines to the one recorded has lately been com- 
pleted without the use of yeast, The dietary constituents in this 
case were mixed with water, steamed, and fed in a firm doughy 
consistency. This further experiment gave results confirming 
those recorded in my paper.—I am, etc.. 

London, W.6, Dec. 8. M. D. Wricut 


Rest for Civil Defence Workers 
Sir,—May I draw the attention of your readers to facilities 
that are open to civil defence workers through the Civil Defence 
Workers Rest Department of the Joint War Organization, 


Accommodation is available in three Joint War Organization 
convalescent homes near London (which have been temporarily 
allocated for this purpose) to civil defence workers of both 
sexes in the Metropolitan area and Outer Ring who are in need 
of change after illness or injury, or of rest and recuperation as 
a result of a prolonged spell of duty, etc. There is no charge 
to applicants, who may apply on their own account or through 
their A.R.P. authority, in which case applicants are asked 
to attend the weekly Red Cross medical inspection, bringing a 
certificate from their own doctor and a leave permit from their 
A.R.P. authority, 

In the case of civil defence workers who have been hospita! 
patients (either in- or out-patients), these may proceed direct on 
application by the lady almoner to the Civil Defence Workers 
Rest Department. In addition to full-time civil defence workers. 
the facilities are at present also open to part-time A.R.P 
personnel, registered fire-watchers injured on duty, and those 
who have been discharged from the service but who contracted 
their illness or injury while in the service. Free transport from 
Central London is provided. 

Accommodation is also available in the Bristol area for local 
personnel, and it is hoped shortly to extend to other parts of 
the country. All applications and requests for further informa- 
tion should be made to the secretary, Convalescent Section. 
Cadogan Square. London, $.W.1 (Slo. 9951).—I am, etc.. 


HorDER, 
Chairman, Civil Devcn-e Workers 
Rest Dept., J.W.O. 


London, S.W.1, Dec. 7. 


Industrial Medical Boards 


Sir, 
ment of Boards for the assessment of incustrial fitness of both 
men and women. I venture to propose the following plan: 

1. At every Labour Exchange the services of an advisor) 
medical officer (with special industrial experience) should be 
available. He would undertake a preliminary “ weeding out” 
of workers in order that grossly unsuitable allocations of man- 
and woman-power may be avoided in the future. 

2. Every Regional National Service Officer should be pro- 
vided with the services of an Advisery Fitness or Med.cal Board 
consisting of three medical members with special industrial 
experience, one of these to be appointed by the Ministry of 
Labour, another by trade union representatives, and a third 
by employers’ organizations. 

3. In cases of special difficulty or an appeal all three members 
of the Board should examine and report on the worker to the 
N.S.O. for the region. 


4. Part-time and not whole-time appointments should be | 


made both to the Boards and in the local areas. The work 
would be much too difficult and exacting for whole-time 
employment. The standard of the work done would inevitably 
decline after a certain period of whole-time employment. 

5. Right of appeal should be granted from the local assessor 
to the Board either by the worker or his employer. 

6. The function of the local and regional services would be 
to advise upon fitness for actual or proposed employment at 
the time of a first allocation (a) to an industrial employment. 
or (b) for special industrial training, or (c) after an appeal by 
a worker for a change of work on medical grounds, 

7. Appellants should be required or encouraged to bring with 
them letters or certificates from their own personal practitioners. 
and from the works doctor (if any). 

In any event a radical and immediate change in the present 
procedures is clearly needed.—I am, etc., 

Worcester, Dec. 6 Howarb E. CoLtier. 


Indusirial Medical Services 


Sir,—Dr. Donald Stewart, in his comprehensive article on 
industrial medical services in Great Britain (November 29. 
p. 762), seems to imply that factory doctors and surgeries are 
the outcome of the last war. True, the movement for the 
appointment of factory medical officers and nurses received a 
great impetus as a result of experience gained during 1914-18. 
as did the industrial welfare movement generally, but a number 
of British firms had well-developed schemes long before that. 

I am speaking now of doctors engaged entirely in looking 
after employees while at work, examining new entrants, attend- 
ing accident cases, supervising general factory conditions, and 
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so forth, and not those employed by firms, friendly societies, 
and sick clubs to attend employees and their families in their 
homes. For instance, Cadbury Brothers Ltd. appointed their 
first whole-time medical officer in 1902, and had a whole-time 
nurse or nurses before that, There may be firms who had 
doctors and/or nurses at an even earlier date, but I am fairly 
certain that between then and 1914 other industrial concerns 
adopted similar measures.—]I am, etc., 


Birmingham, Dec. 9. J. A. Brown. 


Medical Supervision of Industrial Workers 


Sir,—In the Journal of November 29 (p. 783) there is a 
summary of the B.M.A. Report of Committee on Industrial 
Health in Factories. According to the report of the duties of 
an industrial medical officer, the first duty is “ medical super- 
vision of employees during working hours.” Does this mean 
that the medical officer is to supervise the manner in which the 
employees are using their bodies while doing their work, or 
simply to supervise the conditions under which they are doing 
their work? If it is the first, it is pertinent to ask how many 
medical oflicers have been trained to look at the human 
machine in use as an engineer is trained to look at his machine 
in action. Because unless he has been so trained, and is able 
to detect and correct wrong body use in stancing, sitting, walk- 
ing, lifting, bending—in fact, in every action in which he uses 
his body in his work—he is failing entirely in his supervision, 
as the special human machine he should supervise is subject to 
the same laws as the mechanical machine, and disabilities, 
defects, exhaustion, and premature wearing-out arise as surely 
in the one as in the other from wrong use. 

It cannot be questioned that one of the most important func- 
tions of a supervisor is to see that the worker, as he works, 
is conserving the efficiency of all his vital organs while enabling 
him to perform every necessary action, no matter how arduous 
or complicated, with ease and economy of effort. But the 
science of the correct use of the body as a unit—using all its 
parts (voluntary and involuntary) at one and the same time for 
a common end—has not been explored by physiologists or 
clinicians. It is an unknown subject to the profession and 
therefore to industrial medical officers. This indictment is sub- 
stantiated by the numbers of cases we are called upon to treat 
for which no cause cah be found, but in every one of which 
there are certain to be found evidences of maladjustment of 
posture and a consequent wrong use of the body. Until this 
gap in our medical knowledge and practice is filled, so long will 
our workers (brain as well as manual) suffer unnecessarily in 
health and efficiency, whatever else we do for them.—I am, etc., 

Bexhill-on-Sea, Dec. 4. A. Murpocu, M.B., C.M. 


Health of T.N.T. Workers 


Sirk.—Perhaps a few notes from one who had a good deal to 
do with T.N.T. in shell-filling factories curing the last war may 
be useful to those now undertaking the special work of indus- 
trial physicians in charge of modern factories. 

|. I found, first, that it was highly necessary to “ vet ” medical 
certificates given to workers at my factories, since apparently 
the mere fact that some T.N.T. work was done there sufficed 
for a diagnosis of T.N.T. poisoning and for a certificate to be 
signed accordingly by doctors who had never been inside such 
a factory : nor would the latter trouble to inquire of the medical 
officer-in-charge whether the patient was, or had recently been. 
working with T.N.T. before making such a diagnosis. Fewer 
than half the number of persons attached to the factories 
actually worked with T.N.T.—for instance. those concerned 
with the cleaning and painting of empty shells, or with stoking 
or driving engines bringing the raw material to the works, had 
no contact with it. There were, alas! certain blatantly wrong 
diagnoses, which could not possibly have been made had the 
patient been examined and his statement alone not been 
accepted as true. Fear of poisoning certainly was an element 
in disorders of T.N.T. workers. 

2. In order to keep down risk of T.N.T. poisoning it is neces- 
sary to examine every worker on admission to the works and 
exclude certain types. If the M.O. will consider the lesions 
liable to be produced by T.N.T. or similar poisoning, he can 
easily make a list of those he should exclude a priori—for 


instance, since renal trouble may be caused it is advisable to 
exclude all multiparae who have had albuminuria of pregnancy ; 
persons with gastro-intestinal trouble suggesting ulceration or 
colitis, or a history of jaundice ; cases of heart trouble with 
suspicion of the presence of a bacterial or toxic poisoning of 
the heart muscle ; anaemias of any sort (by pigmentary test, 
confirmed, if needful, by blood count). 

3. The mere bluishness of the lips is not of primary impor- 
tance if it clears up after, say, an interval for a meal. Hun- 
dreds of those who entered the canteen with blue lips due to 
excessive “fumes” left the canteen with normal-coloured lips. 
The remedy is, of course, plenty of ventilation and thorough 
cleanliness from T.N.T. of the whole factory. 

4. The idea held by Prof. Benjamin Moore (who worked at 
one of my factories for several weeks and whom I knew then) 
that the main source of penetration of T.N.T. was through the 
skin is, in my experience of large numbers of T.N.T. workers 
and their lesions, not established. The mouth and nose are the 
main ways in. Here are a few facts for digestion. 

At one of the earliest filling factories there were some forty 
men on experimental plant, working long hours, covered with 
powder containing T.N.T., and, probably, often sleeping in 
their clothes. Again, there were over thirty women whose 
job it was to clean shell-caps from amatol, which had been used 
to cap the shell while in transit in the factory. These women 
cleaned the caps in troughs filled with paraffin, at the bottom of 
which was a sludge of ammonium nitrate, while the liquid was 
apparently a saturated solution of T.N.T. They had all worked 
for three months or more at this job. No single one out of 
these two groups had any form of T.N.T. poisoning, though if 
T.N.T. actually penetrated the skin surely both groups should 
have at least given a positive Webster test in the urine (care- 
fully taken). None of the whole group of women tested by 
my colleague and by me, save one case in which there 
appeared to have been slight contamination, showed the 
“ T.N.T. reaction” in the urine ; possibly absence of a + test 
would seen to indicate retention of T.N.T., but, of course, 
could also indicate that T.N.T. had not penetrated the skin. 
This work was done in a shed where there was no other T.N.T. 
work done, so the latter is the more probable explanation. 
Again, I examined about sixty stomach contents: all contained 
T.N.T.; girls commonly licked their lips. Mouth-breathers 
showed T.N.T. in the saliva ; nose-breathers showed definitely 
less at the posterior part of the airway than in the front of the 
nostril—indicating that the nose acts as a partial filter. 

So it follows that T.N.T. must not reach the mouth and 
nose : the air of the factory should be clean and dust contain- 
ing the poison must be avoided. 

5. Alternation of labour—fourteen days on T.N.T. processes 
and fourteen eclsewhere—is a great help, and when a worker 
otherwise symptomless has the slightly glassy eye suggestive of 
poisoning, although the urine is negative, it is wise to order 
transference to some part of the works where there is no 
T.N.T. for a period varying with the case. Pay should be the 
same, or else the “ patient” will think he is being victimized 
The cases in which one may reasonably suspect commencing 
jaundice are those with definitely “ too yellow ” serum (the first 
place to look for signs of commencing jaundice); a few drops 
of blood from the finger or ear allowed to clot in a small tube 
with narrowed ends and examined later as to colour of serum 
against white paper are all that is needed. Constipation may 
also cause “too yellow ” serum, but as this may be a symptom 
of early poisoning “ non-T.N.T.” work should be ordered in 
any such event 

6. As to rashes, there appeared to be two types: one, probably 
allergic, like a very severe urticaria on exposed parts (I got 
mine within twenty-four hours of starting work): and another. 
eczematous type, much rarer and apparently occurring mainly 
in men who were accustomed to daily beer in quantity (there 
was only one woman with this rash), though other alcoholic 
drinks made the condition, when established, promptly worse. 
Incidentally, | do not remember a single case of toxic jaundice 
in a person who had a strong “acute” skin reaction, though 
this needs checking. 

7. From experience and correspondence with the head of a 
firm manufacturing T.N.T. I formed the opinion that what we 
called T.N.T. poisoning was due not to pure T.N.T. (crystals, 
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originally white, but soon becoming yellowish), but to various 
by-products, mainly unsaturated nitrations of the toluene. The 
material supplied to us at first in more or less crystalline form 
contained a treacly stuff which stained the skin yellow or 
brown, or even black, and which, as evidenced by the effects on 
a certain research chemist, was the main offencer in the poison- 
ing. Later on we had a somewhat branny form in bags, but 
by that time poisoning had largely disappeared. 

It is to be hoped that the lesson of cleanliness of the works, 
air, and personnel and the value of alternation of labour in 
and out of T.N.T. processes have been remembered.—I am, etc., 


Birmingham, Nov 30 H. G. P. CASTELLAIN. 


Encopresis in Children 


Sir,—Dr. Charles Burns is to be congratulated upon drawing 
attention to the unusual but distressing svmotom of faecal incon- 
tinence in childhood (November 29, p. 767), which, as he says, 
receives but scant mention in textbooks of paediatrics. In my 
experience such cases fall into three distinct groups: (1) those 
in which there is a delay in the establishment of complete bowel 
control even up to 13 or 14 years of age; (2) those in which 
normal control is established in infancy but the symptom 
presents itself in childhood or adolescence ; (3) those in which 
the major symptom is not faecal incontinence but the tendency 
to play with the faeces or deposit the motion, either parcelled 
or otherwise, in unusual places such as pocket, drawer, cup- 
board, ete. 

In cases in the first group the condition is closely allied to, 
and often associated with, enuresis, and occurs in children who 
are constitutionally of nervous, excitable disposition, and weak 
in sphincter control. The condition tends to improve as the 
child grows, the symptom often disappearing with some chance 
change of circumstance, such as admission to hospital for 
observation, change of residence, removal to a new area, etc. 
The second group, of which Dr. Burns's first, second, and fifth 
cases are examples, comprises cases of neurosis in which the 
symptom expresses, as he says, “a protest against an inimical 
and threatening environment ; an unconscious reaction, both of 
aggression and of fear.” These, I agree, require observation at 
play (play therapy) in the case of young children, so that the 
basis of the neurosis may be determined, while in the case of 
older children and adolescents psychiatric interviews are 
indicated. The third group, of which Dr. Burns's third and 
fourth cases are examples, presents a much more serious 
problem, usually of deep psychological significance. These 
cases are commonly associated with other symptoms such as 
purposeless stealing and collecting of oddments, pilfering and 
hoarding of food, wilful destruction, lying, and secrecy. In my 
own experience, the children in this category invariably realize 
that they are unwanted. Two outstanding examples are those 
of an illegitimate boy of average intelligence and considerable 
pluck who was fostered in a home for babies until he was 13 
years of age, and an illegitimate boy, adopted at 3 years of 
age, who had presented the above-described behaviour difficul- 
ties for some years, but developed the interest in faeces when 
at 13 years of age he learnt for the first time of his adoption. 
Following psychiatric investigation, these cases usually require 
some drastic alteration in their environmental circumstances 
before adjustment can be brought about.—1 am, etc., 


Liverpool, Dec. 8. MuRIEL BARTON HALL. 


“ Wound Phagedaena ” ’ 


Sirk,—The report of two interesting cases of “ wound phage- 
daena” by Mr. Alexander Callam and Mr. Alexander Duff 
(December 6, p. 801) illustrates some of the difficulties in the 
treatment of the condition. Although, as they suggest, wide 
excision is the correct treatment, this may prove a formidable 
undertaking when the affected area is extensive. In two such 
cases I have incised the normal skin beyond the inflamed margin 
with the diathermy knife—the incision extending down to 
muscle—forming a narrow trench around the lesion. In both 
cases this procedure was successful in arresting the spread, and 
subsequent healing of the areas resulted.—I am, etc., 


T. G. I. JAMEs. 


Central Middlesex Hospital, N.W.10, Dec. 8. 


CORRESPONDENCE 


Endocrine Therapy of Hypertrichosis and Acne 


Sir,—In the report of Dr. A. P. Cawadias’s Thomas Vicary 
Lecture on hermaphroditism, in your issue of December 6 
(p. 818), the lecturer is quoted as having said: “I know of 
no fact more capable of increasing our faith in internal medicine 
than the complete transformation of repulsively feminized boys 
into normal virile adolescents, thanks to a few hormonic 
injections, or the change into beautiful and complete woman- 
hood of girls with hairy faces and bodies and thick and acne- 
ridden skin, thanks to oestrogenic hormone therapy.” 

Dr. Cawadias was referring presumably to intersexual cases 
only. To avoid disappointment to many sufferers from hyper- 
trichosis and acne vulgaris, I think it should be made clear that 
it has been pretty thoroughly established that no form of 
hormone therapy is the slightest use in ordinary cases of either 
hypertrichosis or acne vulgaris. For many years I have at 
intervals consulted authorities on endocrinology as to whether 
any hormone had yet been isolated which would cure hyper- 
trichosis in a woman, and have always received a negative reply. 
All my experience and reading lead me to a similar conclusion 
with regard to acne vulgaris. 

If Dr. Cawadias can give references to any work which wil! 
justify an alteration in these views I at least shall be grateful. 
—I am, etc., 


London, W.1, Dec. 9. A. C. ROXBURGH. 


“Ether Convulsions ” 


Sir,—Ether convulsions have often been mentioned in your 
columns, but as they are precominantly due to heat the experi- 
ence of an anaesthetist in the Tropics may be of interest to your 
readers. 

In the summer here in Punjab the outsice temperature goes 
up to about 120° F. As most of the Indian hospital theatres 
are not equipped with air-conditioning systems, fans and 
“ khaskhas tatties ” sprayed with water serve to cool the tem- 
perature. I have observed ether convulsions when the ther- 
mometer in the theatre registered 90° to 105° F. as dry and 
80° to 90° F. as wet temperature. They were seen in some septic 
cases, those with fever, generalized peritonitis, and in prolonged 
casés when the peritoneum was about to be sutured. This last 
fact shows the convulsion to be due to saturation of the system 
with ether or to an overdose. But I have also seen convulsions 
within a few minutes of induction in cases of high fever with 
generalized peritonitis. Most of the patients were children 
and young adults ; none was in old age. During the last four 
years only three patients have had severe convulsions. Over 
sixty others have had only twitchings or spasms, and these 
were prevented from developing into convulsions by the follow- 
ing treatment. 

As soon as twitchings and spasms in the face muscles or the 
orbicularis palpebrarum or finger muscles are noticed the head 
is kept raised about 8 inches and ice put over it and on both 
sides of the neck and over the region of the medulla. Firm 
pressure is maintained over both carotid arteries for three 
seconds, and repeated once or twice. I had often noticed the 
convulsions in cases where the head of the table was kept low, 
and as the raising of the head relieved them I am convinced 
that brain congestion of the Rolandic area is an important 
cause of these attacks. The prolonged inhalation of vapour 
after bubbling of much oxygen through an inferior make of 
ether or old-standing ether has caused convulsions. In these 
cases there was no cyanosis, but often there is a trace of 
cyanosis in ether convulsions. Typical ether convulsions begin 
from above Cownwards, face, fingers, etc., and are different 
from the tremors or twitchings sometimes seen in the extremi- 
ties if they are not well supported. Ether convulsions never 
begin in the lower limbs. 

As diminution of serum calcium and alkalosis, due to quick 
elimination of CO, and consequent interference with normal 
respiratory quotient, are contributory causes of the convulsions, 
calcium gluconate 10% given intravenously at the first appear- 
ance of the twitchings is beneficial. If the patient’s colour Is 
pink, showing hyperoxygenation, due to oxygen being allowed 
continuously, only CO, is administered, but if there is cyanosis 
or even slight duskiness both CO, and oxygen are given. A 
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CORRESPONDENCE 
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clear air-way is maintained and any tenacious mucus in the 
throat is removed. Sodium evipan or pentothal was not in- 
jected, because, in addition to the above treatment, withdrawal 
of the mask and careful early change to chloroform and ether 
mixture and then to chloroform controlled the convulsions, and 
the Operation was continued ; later increasing coses of fresh 
open ether without oxygen were allowed until the operation 
was completed. Evipan, in my opinion, is contraindicated in 
weak patients with low blood pressure and when the head is 
raised, because it brings about a further fall in blood pressure. 
1am, etc., 
K. E. Manan, M.D., D.A., D.O.M.S. 


Lahore, Oct. 16. Scniot Anacthetist, Mayo Hospital. 


Post-war Medicine 


Sik,—Dr. A. Piney (November 22, p. 753) calls for an answer 
to the question, What is wrong with medicine to-day? In the 
same issue (p. 753) a science master of Manchester Grammar 
School makes the disquieting disclosure that in his experience 
candidates for the medical profession are very frequently 
inferior, both intellectually and culturally, to those who propose 
‘o adopt other professions, Are we correct in deducing from 
this that medicine at present fails to attract the -best brains? 
The question naturally arises, Why should this be so? In 
seeking an answer to the first question it is possible that we may 
obtain an answer, in part at least, to the second. 

It would be a difficult matter to answer Dr. Piney’s question 
within the necessary limits of a letter in your columns. It is 
easier to set out briefly what one hopes might be achieved if the 
profession were to become organized in a definite service, thus 
indicating by implication some of the things which some of us 
think are wrong with medicine to-day. 

The problem in its essentials boils down to being largely a 
matter of finance. On the one hand, the patient cannot at 
present afford to be doctored as we think he ought to be, while 
on the other hand the doctors have not the means to provide 
by themselves the ideal service. The maintenance of good 
health and the cure and alleviation of ill-health should therefore 
become a charge on the community generally and not a burden 
to be borne by those individuals who are so unfortunate as to 
become ill and those others who happen to be charitably 
disposed. I have atiempted to make out my case in the form 
of parallel columns, thus: 


THE ADVANTAGES OF AN ORGANIZED MEDICAL SERVICE 


To the Public To the Medical Profession 

|. Relief from the financial 1. Relief from the financial strain 
burdens imposed by _ illness, of setting up in practice. At 
often crippling in their effects. present the would-be  con- 
sultant has to face long years 
of struggle before anything 
like an adequate return comes 
his way. The general practi- 
tioner’s Opportunities are more 
often than not determined by 
the amount of money he can 
find than by his academic and 
postgraduate successes and 
experience. 

More regular hours of work, 
more time to study his cases, 
more leisure to keep physically 
and mentally fit, greater oppor- 
tunity for postgraduate study. 
. A regular income with free- 
dom from the worry of trying 
to collect money owing for 
work done. 


2. Ready access to everything 
required in the diagnosis and 
treatment of disease. 


w 


It would be possible to en- 
courage the maintenance of 
good health in the community 
generally by education and the 
provision of the means for 
living a healthy life. 


4. A pension to retire on at a 
reasonable age, thus opening 
the way for younger men. 
. The chance of promotion for 
those keen enough and capable 
of working to ;et out of the 
groove which most of us get 
into the day we start in 
practice. 
. Relief from the necessity, for 
purely business reasons, of 
living in large houses. 


In conclusion, it may be said that the State has already taken 
over the responsibility for so much which was previously within 


the province of the family doctor that it will soon be impossible 
for most of us to make a living from that form of practice. 
It looks, therefore, as though—whether we like it or not—we 
shall be driven into some form of organized service.—I am, etc.. 


C. J. Gorpon Taytor, D.M.Oxon 


Bridlington, Dec. 3. 


X Rays in Treatment of Inflammations 


Sin,—The Council of the Medical Defence Union desires to 
endorse in general the views expressed by Dr. H. Courtney Gage 
in his letter in the Journal of December 6 (p. 825). 

The records of the transactions of the Union clearly show 
that there are many hidden and some obvious dangers associated 
with the use of radiotherapy by medical practitioners who have 
not had special training and experience in the vagaries and 
technicalities of x-ray administration. The Council of the 
Union desires immediately to protest most strongly against the 
employment of x rays in the treatment of inflammatory and 
allied conditions by casualty medical officers and other prac- 
titioners who have only a limited experience in the use of the 
apparatus necessarily involved, since it is felt that if this practice 
is encouraged and extended consequential and grievous injuries 
will be sustained by patients, leading in time to claims for 
damages upon the medical practitioners responsible for the 
treatment.—I am, etc.. 

R. Forses, 


Dec. 8. Secretary, Medical Defence Union 


Administration of Voluntary Hospitals 


Sirn,—The academic and professional status of the voluntary 
hospitals is unquestioned, and their popularity with patients is 
deservedly great. They owe this to the whole-hearted and free 
co-operation (mark this word) of their medical staffs. These 
staffs are in a healthy sociological state because free debate, free 
critic’ sm, and free initiative as regards improvement of each 
and every department exist. 

There is no room or necessity for reversion to the primitive 
schoolmaster - schoolboy tradition inherent in the medical 
superintendent type of regime. Such a _ superintendent is 
bound to be inferior intellectually to some of his professionally 
more able staff, and unless he is a man of very exceptional 
character the result will be friction and the hospital will suffer. 

If the committee system has proved itself to be an effic ent 
mode of internal medical government in the teaching hospitals, 
responsible, of course, to the lay board, what is the point of 
regressing to a less democratic, more Hitlerian, form of 
organization? I had thought that the maintenance and the 
development of democratic principles was the chief cause for 
which the war is being fought. The staffs of the voluntary 
hospitals, and their representatives upon post-war planning com- 
mittees, must insist that a reactionary step be not forced upon 
them. If maintenance of hospitals financially by the State is 
to follow the war, why ‘should not the hospital staffs be as 
answerab’e to, and as responsible to, the State as they now are 
to their lay boards ? But since hospital organization upon the 
lay side, and in those matters lying between the practice of 
medicine and details of maintenance, is becoming more and 
more of a specialty, I suggest that an “organizer” be 
appointed to medical staffs, that he be on an equal footing with, 
and not on a superior footing to, his practising colleagues, that 
his time be devoted to the details of administration, and that 
he shall sit both on the medical and on the lay committees, as 
others of his colleagues do. He and they will thus both learn 
much from each other. 

There is a final point. Civil Servants dare not act on their 
own initiative, and this produces the type of mind which seeks 
to do as little as possible so as to avoid doing wrong or 
irritating superiors. The tempo of the Civil Service is thus that 
of the snail. Delegation of responsibility to trustworthy com- 
mittees or bodies is the only cure for this bureaucratic kataton‘a 

The stage is thus obviously set for a real experiment for the 
improvement of administrative efficiency. Is there any reason 
why the opportunity should not be seized ?_ If it is to be seized, 
pressure must be put by the members of the voluntary hospital 
staffs upon their accredited representatives.—I am, etc., 


London, W.1, Dec. 10. GEOFFREY BOURNE. 
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Voluntary Hospitals 


Sir,—I have been presented by a doctor on our hospital 
cammittee with the opportunity of perusing correspondence in 
your Journal resulting from Sir Frederick Menzies’s timely, per- 
tinent, and provocative query relating to voluntary and muni- 
cipal hospital systems. 

To me as a layman the letters published have been illuminating 
and instructive, but as treasurer of our local hospital I was dis- 
appointed that with only one exception was finance referred to, 
though I realize mercenary considerations might perforce only 
have been generalized in the “pros and cons” of the varying 
professional arguments put forward. Your correspondent Dr. 
Wilfred Shaw (November 8, p. 665), in dealing with post-war 
medicine, however, raises its importance as a factor, and gener- 
ally I agree with his conclusions, in particular that voluntary 
hospitals must in time become aided either directly by the 
State or by the municipalities, though I trust with the minimum 
of control, which, if unavoidable, should be on a variable scale 
according to the degree of pecuniary assistance granted to meet 
the individual needs. It is only right that those hospitals, some 
perhaps being well endowed and/or having conserved their 
resources, should continue to control their policies, manage- 
meni, and direction, assisted by State or municipal representation 
on the Management Board according to the monetary services 
rendered, from which it naturally follows that the less fortunate 
would be the more assisted by such representation. 

The difficulties will not be insurmountable provided a policy 
of give-and-take and the right atmosphere are in evidence when 
the whole matter is dealt with.—I am, etc., 


Walmer, Nov. 26. C. W. LANGDoNn. 


Increase of Tuberculosis 


Sirk,—If Prof. Lyle Cummins (November 29, p. 787) considers 
that I have misrepresented the theory offered in his first letter 
(November 1, p. 632) I offer him my apologies, though I do not 
think that reference to his letter would convince any impartial 
person that the misreprecentation was serious. The discharge 
of tuberculous persons from sanatoria certainly figured promi- 
rently in his theory, and I seized upon this as the only element 
capable of any sort of statistical examination, however 
approximate. 

But we need not waste time discussing the finer points of 
interpretation of the theory, for the question at issue is really 
quite clear. To put it in its proper terms, I think it is fair to 
say that Prof. Lyle Cummins maintained that the increase of 
tuberculosis morbidity and mortality observed in this country 
during the present war is due to changes in the conditions of 
spread of infection brought about by the war. I said that 
there was little evidence for this belief. Prof. Lyle Cummins 
has offered none. Further, I quoted some facts which, I think, 
do constitute evidence that in the similar increase observed 
during the last war nutritional factors played an important part. 
It is, of course, possible that the causes operating in this war 
are entirely different from those operating in the last, but there 
is certainly no evidence which would justify this assumption. 

Prof. Lyle Cummins is correct in assuming that I do not 
deny that “clinically evident tuberculosis ” is due, in the first 
place, to infection. I would go even further and agree that all 
forms of tuberculosis, whether clinically evident or not, are 
due, in the first place, to infection. This, however, is irrele- 
vant. We are discussing what factors cetermine whether tuber- 
culosis is of the clinically evicent variety or not, and, in par- 
ticular, what is responsible for the increase in the incidence of 
the clinically evident variety observed in wartime. Prof. Lyle 
Cummins emphasizes the importance of presumed changes in 
the conditions of spread of infection, and asks: “ Is it necessary 
to postulate anything else?” I think many would agree that 
his question has to be answered in the affirmative.—I am, etc., 


A. L. Jacorss, M.R.C.P. 


London, E.!, Nov. 29 


A Human Ostrich 


Sir,—In connexion with Dr. J. W. McK. Nicholl’s letter in 
your issue of December 6 (p. 827), headed “ A Human Ostrich,” 
the following case reported by Dr. Philip H. Wheeler (in the 
New England Journal of Medicine, January 9, 1941, p. 57) of a 
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menial patient in Battleboro, Vermont, seems worth a note in 
your columns. 

The patient was a man of 43 years who complained of 
abdominal pain, and x rays revealed the presence of foreign 
bodies which he had swallowed. At operation there were 
removed: 69 narrow staples, 24 wide staples, 21 pieces of glass, 
73 miscellaneous articles including open safety-pins, hairpins, 
corroded needles, ordinary pins, tin-tacks, pieces of safety razor 
blades, one piece of hacksaw blade, and a screw—187 articles 
in all. 

Five years later the patient was again operated upon for 
abdominal pain and removal of foreign bodies. This time there 
were removed: 440 pieces of glass and 277 metallic bodies- 
wire, needles, nails, pins, a bottle cap, and fragments of a 
barbed-wire fence—717 articles in all. 

The following year he had to undergo a third operation for 
the same reason, and there were removed 425 articles—wire. 
pins, toothpaste tubes, glass fragments, tacks, etc. Altogether 
at the three operations there were 1,329 articles removed.— 
I am, ete., 

Bureau of Hygiene and Tropical Diseases, 

London, W.C.1, Dec. 9. 


H. Haroip Scott. 


Obituary 


ROBERT A. WELSH, M.B., B.S. 


Dr. Robert A. Welsh, a greatly respected member of the 
medical profession in Northumberland and a familiar figure 
at many Annual Meetings of the B.M.A., died on November 
21, a few days before his seventy-seventh birthday. On his 
retirement in March, 1939, after nearly fifty years’ service 
as a general practitioner in the Felton area, he received an 
illuminated address, a book containing the names of several 
hundred subscribers, and a cheque, in the presence of a 
large number of old patients, neighbours, and medical 
colleagues, some of whom travelled long distances to show 
their esteem and affection for Dr. Welsh. 


Robert Anthony Welsh was born on December 3, 1864, and 
had his medical training at Newcastle-upon-Tyne, graduating 
M.B., B.S. of Durham University in 1891. After a post at the 
Northumberland County Asylum, and some experience of 
practice in a mining district and two large towns, he went to 
Felton and succeeded to the practice of Dr, Hedley, whose 
daughter he married. His unselfish and devoted work among 
rich and poor, to which his old friend Prof. Grey Turner pays 
tribute below, was rewarded by the love of all his patients. He 
joined the British Medical Association as far back as 1893, and 
represented the Newcastle Division at nearly all the Annual 
Representative Meetings from 1920 to 1937. He was also a 
well-known attendant at the Panel Conferences, and served for 
several years on the Rural Practitioners Subcommittee of the 
Insurance Acts Committee. He seldom spoke from the plat- 
form, but followed closely the proceedings of the Representative 
Body, and much enjoyed meeting old friends during this annual 
break in an arduous professional life. Robert Welsh was a 
diligent reader of the British Medical Journal, and had a great 
affection and admiration for its late Editor, Sir Dawson 
Williams, with whom he kept in touch for many years. In 1933 
he wrote for the Lancet's series The Doctor's Day an inter- 
esting article, “In the Depths of the Country,” vividly describ- 
ing the work of a single-handed practitioner in a Northumbrian 
village. The article ended: “ No other type of practitioner ts 
so tied up and unable to get help from a colleague. However. 
as we make our bed, so we must lie on it, and the life has its 
charms ; and had I my time to begin again I would still be a 
country doctor. But there is only a certain type of man cut out 
for the job.” 


Prof. G. Grey TURNER writes: 


I should like to send a note of appreciation about my old 
friend Robert Anthony Welsh of Felton, Northumberland. 
He was always known as “ Welsh of Felton,” and one can 
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scarcely realize that for the last three years he had lived in 
retirement near Newcastle-upon-Tyne, Practically the whole of 
his professional life was spent in country practice, and he was 
a model of what a country doctor should be. The appreciation 
of his numerous friends was shown by the presentation made 
to him when he left Felton after serving the community faith- 
fully and well for no less than forty-seven years. It was charac- 
teristic of this country doctor, who was really modest and shy, 
that in thanking his friends he said he accepted the gifts not 
only as a recognition of his own services but as “a compliment 
and tribute to the medical profession.” It will be a grief to 
many that he has not been spared to enjoy the leisure 
so well earned. But he missed the happy associations which 
his pract.ce provided, and he was deeply affected by yet another 
war in which several members of his family are serving. 

Welsh took the deepest interest in his patients from every 
point of v.ew, and their sorrows especially were of deep concern 
to him. As a result he came to know the life-history of most 
of the families within a wide range of his home, and as he had 
a most retentive memory it was very interesting to hear him 
detail the circumstances of their life-history that might have 
a bearing on their ailments. Welsh was a good clinician, and 
not only on the medical side, for he belonged to a day when 
the country doctor had to deal with his own accidents at all 
events, and his results in fractures and other injuries were 
wonderfully good. His interest in the profession generally was 
very deep, and by steady reading he kept himself well informed 
of everything that concerned the welfare of his patients. Though 
he often disagreed with modern tendencies he was always 
prepared to discuss the relative merits of the various methods 
of treatment and was mo&t anxious that his patients should have 
all the advantages available. Among his patients his word was 
law, for he “managed” rather than merely “treated” them, 
and in a wonderfully tactful way. He was very fond of litera- 
ture, especially biography and poetry, and he could quote 
accurately from many of his favourite authors. In the same 
way he retained a vivid recollection of the sayings of many of 
his old teachers, and these he would often recall. He was 
proud of the old Medical College in Newcastle-upon-Tyne and 
of the University of Durham, of which he was a graduate. 
Though he hated ostentation he liked to wear his academic 
dress on suitable occasions. Welsh was an outstanding letter- 
writer, and would certainly have shone in the heyday of that 
art. His well-known clear, legible hand will be sadly missed 
by his correspondents, When he sent a patient into hospital or 
for consultation the case was always accompanied by an 
explanatory letter, and there can have been few points of 
importance that he ever missed. I cherish a large number of 
his communications not only for the sake of the vivid word- 
picture of clinical conditions but for their detail of the circum- 
stances generally associated with the doctor’s work and their 
shrewd comments on men and affairs. He had an intimate 
knowledge of all that appertained to the country, and was a 
keen gardener. In his later days it was most interesting to 
hear him recall the routine of country life long years ago. 
| frequently urged him to write about these things, for I felt sure 
that some day there would be readers intensely interested in 
the vivid account which Welsh was able to give of the life in 
and about the large country houses with which he was familiar. 
He was a devoted member of the B.M.A., and regularly attended 
Meetings, not only locally but the Annual Meetings, and it was 
always a delight to see him among his friends on these occasions. 
His attitude to many of the happenings in the profession was 
critical and often sceptical, but he was absolutely straight- 
forward and honest and could not tolerate sham in any form. 

Of course, for many years he belonged to the “ horsey days,” 
and one of my earliest memories is of seeing him set out 
from Newcastle on the box seat of a closed carriage with a 
spanking pair of horses, so that he could be in attendance on 
one of his patients recently operated upon, who was carefully 
packed up inside on her long journey of nearly thirty miles to 
her home in the country. In later years I have known him 
much put to to keep his engagements when the weather was 
bad, and I vividly recall an occasion in the depths of winter 
when he made the journey to Newcastle riding uncomfortably 
on a milk float in order to be present at an early morning 
operation on one of his patients. He never got over the wrench 


of leaving his old home and his old friends among his patients, 
but it was a keen satisfaction to him that one of his sons 
was able to succeed him in the practice, which had been in 
his wife’s family for five generations. The house in which he 
lived has been a doctor's residence for over 200 years. He was 
devoted to his family, and of recent years his few holidays were 
spent in visiting among them. 


ELWIN NASH, M.R.C.P., D.P.H. 


We regret to announce the death of Dr. Elwin H. T. Nash, 
lately medical officer of health for Heston and Isleworth, 
which took place on November 28. 


Dr. Nash, who was born in 1872, received his training in 
Manchester, where he was Public Health Research Fellow, and 
at St. Thomas's Hospital, London. He qualified in 1896, and 
took the D.P.H. in 1908. After serving as resident house- 
physician at St. Thomas's he entered the public health service. 
Among the appointments he had held were those of senior 
assistant medical officer for Derby and medical officer of health 
and school medical officer for the borough of Wimbledon. 
Later, and until his retirement, he occupied the same positions 
in the newly formed borough of Heston and Isleworth in Middle- 
sex; one of the towns on the growing edge of London, with 
a population in 1931 of 75,000. Here, in a new area and with 
a sympathetic authority, he was able to put into practice many 
ideas with regard to maternity and child welfare, children’s 
nutrition, school dentistry, and diphtheria immunization. 

Early in the thirties he instituted what was probably the first 
school orthodontic clinic in the country, having been impressed, 
as he said, not only with the physical disadvantage of the large 
numbers of children who suffered from dental disfigurements, 
but by the real inferiority complex which such disfigurements 
created. His method of persuading those in his charge to 
undergo diphtheria immunization showed him to be a first-rate 
organizer and propagandist, and his reward was in the relatively 
high percentage of his school population so immunized. He 
had also his own strong views on school feeding and on 
nutrition in general, and Dr. Nash's Cookery Book found a wide 
acceptance. On such subjects as school lighting and the ideal 
class-room he was an expert, and he served on central com- 
mittees dealing with those and other subjects. He was in fact 
the ideal school medical officer, and no circumstance which 
could possibly affect the health of the school child was too 
small to interest him. 

For many years Dr. Nash occupied various positions of 
responsibility in the Society of Medical Officers of Health. He 
had been president of its Home Counties Branch and of its 
Maternity and Child Welfare Group, and eventually he became 
a very successful president of the society itself. He also 
“ passed the chair ” of the Medical Officers of Schools Associa- 
tion, and served that body in many capacities. 

In the British Medical Association, which he joined imme- 
diately on his qualification, he did some excellent divisional and 
central work. He served as representative at twelve Annual 
Representative Meetings, and was never content to be a silent 
one. He was chairman of his own Division, South Middlesex, 
in 1929-31, and at the Annual Meeting in Belfast in 1937 he was 
vice-president of the Section of Hygiene and Public Health. He 
served on many committees at headquarters, including the 
Insurance Acts, Public Health, and General Practice Commit- 
tees, and here again he was no lay figure, but took an active 
part in much detailed subcommittee work. 

Behind his burly form and forceful manner was a man with 
the kindest of hearts, a high sense of public duty, and abilities 
out of the common. He had been happily married for over 
forty years, and his wife survives him. 


Dr. ALFRED Cox writes: 

The above obituary notice shows what an active and versatile 
man Nash was, but it does not allude to one episede in his 
career which deserves honourable mention, for it was something 
of which he was justly proud. He was one of the pioneers 
(there must be few now living) who took part, as a representative 
of Accrington, in the memorable Manchester Conference of 
May, 1900, at which was begun the movement which resulted 
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in a complete revolution in the constitution and future outlook 
of our Association. It was there I first met him and began a 
greatly valued friendship. He followed this up by active work 
in his own locality in the difficult period when the new Divisions 
were being formed. Indeed, he was one of the most enthusiastic 
B.M.A. men I have ever met, combining with his enthusiasm 
knowledge and idealism in a rare degree. Whenever the Asso- 
ciation asked for service that was within his range (and his range 
was a very wide one) he gave it fully and gladly. He was 
particularly knowledgeable and useful on committees dealing 
with school medicine. He was one of the all too few men in 
the public health service who had a real understanding of and 
sympathy with the general practitioner's point of view. The 
practitioners in his own area showed that they realized this by 
sending him with unfailing regularity to the Representative 
Body. Among his many interests was the Public Medical 
Service movement, which he heartily supported. I can sincerely 
endorse all that has been said above of his personal qualities. 
He leaves behind him in the hearts of his friends a memery of 
a loyal and lovable man who was a devoted worker in the best 
interests of his profession. 


Dr. ALFRED F. Heap of Dulwich, assistant medical secre- 
tary of the London Panel Committee, died at Goring-on-Thames 
on November 21 at the age of 77. He was born at Burnham 
Beeches and educated at Hurstpierpoint and Fitzwilliam Hall, 
Cambridge. He became a pharmaceutical chemist, but after 
a few years took up medicine and qualified from St. Mary's 
Hospital in 1903 as L.S.A. He settled in Peckham, where 
he carried on a large practice. Joining the London Panel Com- 
mittee in 1916, his knowledge of pharmacy was of particular 
value when the London Insurance Pharmacopoeia was being 
compiled. Later he became a member of the National Formu- 
lary Subcommittee of the B.M.A., and also served on the 
Minister of Health's Advisory Committee on the Definition of 
Drugs. During his membership of the Panel Committee Dr. 
Heald occupied the chair of the Pharmacy Subcommittee from 
1918 to 1919, and acted as treasurer from 1925 to 1930, when 
he was appointed organizing and assistant medical secretary to 
the Panel Committee, in which capacity he rendered valuable 
service to the insurance profession in London. His fine presence, 
combined with a genial disposition end sound common sense, 
contributed to the esteem in which he was held, and his passing 
will be a great loss to his colleagues both on the Panel Com- 
mittee and in the county. His health showed signs of failing 
in 1939, when he suffered from coronary thrombosis. The 
intensive bombing of London made it impracticable for him 
to continue his work, so he retired to the neighbourhood of the 
Upper Thames, where he lived quietly until the end came. 


Medical Notes in Parliament 


Physical Siandard of Returning Miners 


On December 2 Mr. Bevin, replying to Mr. Rhys Davies, 
said that the physical standard laid down for ex-miners returning 
to the pits for underground work was that examiners should be 
satisfied that a man’s general physique was such as to enable 
him to undertake work at or near the coal face. Examiners 
were asked to give special attention to cases where valvular 
disease of the heart might be suspected. Men were to be 
rejected if found to be suffering from any disease of the follow- 
ing classes: (1) all forms of tuberculous disease ; and (2) all cases 
of uncontrollable hernia, These instructions were issued after 
consultation with the medical inspection staff of the Mines 
Department, and after consideration of the parallel conditions 
laid down for other cases of special recruitment. Doctors were 
paid a fee of 5s. for each man examined. Members of medical 
boards examining men under the National Service Acts were 
paid at the rate of 2 guineas a session for the first five 
sessions in a week, and 1} guineas for any subsequent sessions 
in the week. The chairman received an additional half-guinea. 
About twenty-five men were examined at a session, yore 
normally lasted for two and a half hours. 
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Maternity Accommodation in Scotland—On December 2 Mr. 
JOHNSTON informed Mrs. Hardie that in the past two years nearly 
500 new maternity hospital beds in Scotland had been made avail- 
able. Nearly 100 further beds would shortly be provided in buildings 
at present in course of erection. He was advised, however, that 
shortage of beds was not a significant factor in the increase in 
maternal mortality. 


Neonatal Deaths in Scotiand.-Mr. Tom JouNsron told Dr 
Kennedy on December 4 that in Scotland stillbirths were not increas- 
ing. A slight rise in neonatal deaths has occurred in 1941. It was, 
he said, too early to say whether the rise was temporary or not. 
Everything possible was being done by the Ministry of Food and 
the health authorities, central and local, to ensure the nutritional! 
needs of expectant mothers were met. Free and cheap milk schemes 
were in full operation. Communal feeding arrangements were 
vigorously pursued. 

Medical Examination of Workers from ITIreland.—There is no 
regular medical examination for workers coming to Great Britain 
from Eire or Northern Ireland. Such workers are in some cases 
medically examined in their heme areas at the instance of the 
employers engaging them. The authorities have power to take 
certain action, Mr. Ernest Brown-added on December 4, in regard 
to workmen coming from Ireland who may have tuberculosis or 
venereal disease. 


Universities and Colleges 


UNIVERSITY OF DUBLIN 


SCHOOL CF PHysic, TRINITY COLLEGE 
The following candidates have been approved at the examina- 
tions indicated: 

M.D.—W. M. E. Anderson, R. S. W. Baker, M. C. Wocd. 

Finat Mepicat Examination.—M.B.: tL. H. Shrago, TJ. R 
Hassard, t Dorothy H. Webster, Ethna M. MacCarthy, L. H. Citron, 
ie 8 Williams, Florella Starritt, J. A. Pearce, J. B. Dunlop. 
Kathleen M J. Morphy, J. N. Greene, Muriel Eakins, B. Marcus. 
A. R. B. Jackson, E. §. Odbert, M. B. Flanagan, R. O. D. Reid. 
T. L. Kelly, A. C. McReynolds, Margaret F. Y. Dixon, Catherine 
E. Craig. B.Ch.: Emmeline P. Crowe, N. J. Anderson, L. H 
Shrago. Dorothy W. M. Last, J. P. Walsh, A. J. B. MacFarland. 
A. C. McReynolds, L. H. Citron, J. Morris, J. A. Pearce. B.A.O. 
*J. F. Dignan, *Brenda R. Boydell, tI. M. Ali, *K. J. Swanepoel. 
tA. M. Jacobson, fCecilia J. Dippenaar, *S. B. Stein, tRena 
Becker, Franziska G. Brill, J. W. Dignan, D. M. Brooks, V. O 
Stewart, Lavinia F. Nightingale, B. Novis, R. C. Rylance, P. J. Menitz. 
J. W. van der M. Roos, I. E. P. Cope 

DipLoma tN Pustic HEALTH. Leila Finegan. 

* With first-class honours. + With second-class honcurs 


UNIVERSITY OF MANCHESTER 


The following candidates have been approved at the examina- 
tions indicated: 

Finat M.B., Cu.B.—J. G. Atherton, J. K. Brown, J. H. Hilditch, 
S. H. Jackson, Heskel Khazam, N. A. Lewtas, N. S. Marsden, Ann L. 
Pinson, G. J. Shanklin, H. G. B. Slack. Part J: J. A. L. Cooper, 
Hyme Lempert, S. W. Stanbury. 

TuHirp M.B., Cu.B.—Pathology and Bacteriology: O. E. Adeniyi- 
Jones, J. S. Battersby, D. C. A. Bevis, D. H. Blakey, H. M. Blaquiére. 
D. L. Boardman, J. L. Clarkson, O. O ~*~ Frances G. Danson, 
H. Davies, C. J. ae, P. B. Duncan, I. Einhorn, Margaret 
Garnett, J. Grayson, E. J. Guest, G. Hinchcliffe, 
C. L. Holden, J. C. 4M, F. Jackson, G. W. H. James, F. 
Johnson, F. Kratter, Marjorie T. Lee, Mary P. McGlade. R. 7 
Mackay, D. H. Makinson, A. Marsland, E. B. N. Merchant, Doreen 
Mitchell. J. G. Oddy, Shelem Portnoy, P. T. Quinlan, S. B. Rampling, 
F. C. Reidy, A. F. Robinson, R. H. Sewell, J. H. Shelswell, 
Sylvia M. Slee. K. H. Smith, H. Sosnowick, J. L. Taylor, R. Tepper, 
Lois E. N. Turner, E. G. Wade, Ruth J. Whitley, T. A. Yates 
Pharmacology: H. W. Ashworth, W. C. Astley, F. Batley, D. G.- 
Berry, R. W. Burslem, J. H. Diggle, *Constance M. Duddle. 
Doreen M. M. Dutton, B. I. Einhorn, S. S. Epstein, Eve G. Field. 
K. Heilbronn, J. Hepplestone, J. Hewet, R. Hierons, Marion E. 
Jepson, P. Jewsbury, F. Latham, Margaret M. Lawton, J. Leary, 
*L. A. Liversedge, Marion B. T. McIntosh, H. McIntyre, H. B 
Marsden, T. M. Martin, Joan A. Mettam, B. Nicholson, T. A 
Nowell, *S. Oleesky, A. D. Robinson, L. Rose, P. W. E. Sheldon. 
L. Shuck, H. Tabbush, A. E. Thomas, Elizabeth Travers, G. S. 
Tupman, P. Vulfsons, W. V. Wadsworth, G. H. Watson, B. Wilkins, 
P. O. Yates. 

* Distinction in pharmacology. 


ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH 
At the annual meeting of the Royal College of Physicians of 
Edinburgh, held on December 4, Dr. Charles McNeil was 
re-elected President and Dr. R. B. Campbell, Dr. L. H. F. 
Thatcher, Dr. D. M. Lyon, Dr. A. G. Ritchie, Dr. L. S. P. 
Davidson, and Dr. A. Rae Gilchrist were elected to form the 
Council of the College for the ensuing year. Dr. Lyon was 
nominated vice-president. 
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INFECTIOUS DISEASES AND VITAL STATISTICS 


We print below a summary of Infectious Diseases and Vital Statistics in the British 
Isles during the week ended November 29. 
Figures of Principal Notifiable Diseases for the week and those for the corre- 


sponding week last year, 


London (administrative county). 


for : 


(a) England and Wales (London included). (b) 
(c) Scotland. (d) Eire. (e) Northern Ireland. 


Figures of Births and Deaths, and of Deaths recorded under each infectious disease, 


are for: 


(b) London (administrative county). 


no return available. 


(a) The 126 great towns in England and Wales (including London). 


(c) The 16 principal towns in Scotland. 
(d) The 13 principal towns in Eire. (e) The 10 principal towns in Northern Ireland. 
A dash — denotes no cases ; a blank space denotes disease not notifiable or 


1941 1940 (Corresponding Week) 
Disease 
@ © ©} @ 
Cerebrospinal fever 140} 9 35 1 151 10} 42) — 6 
Deaths ; 4 4 1 2 
Diphtheria 1,047} 48) 355) 32] 1,435) 53] 490)‘ 31) 29 
Deaths 31 3 5 1 1 39 3} 13 1 2 
Dysentery 197 6 — | — 109) — 34, — 
Deaths —|— |j—|— 
Encephalitis me 
acute 3 —| 4; — 
Deaths —|— 
Enteric (typhoid and 
paratyphoid) fever 33 1 5 6 1 
Deaths 
Erysipelas 78 8 19} 64) 13 5 
Deaths 
Infective enteritis or 
diarrhoea under 2 
years 
Deaths 41) 1 8} 10 4 32} 5} 12] 4 5 
Measles 850! 73 26) 27 1} 14,486} — & 
Deaths 2} — 14] — 3 4— 
neonatorum} 83} $| 22) 1 7 23 
ths 
Paratyphoid fever 16 1 2} — 
Deaths 1} — 
Pneumonia, influenzalt {1,101} 40 16 1 675 16) — 4 
Deaths (from influ- 
enza) 37 4 4; — 26 5 — 2 
Pneumonia, primary .. 243; 18 202} 13 
Deaths 34 1! 55 7 
aths 
Poliomyelitis, acute 15} — 1 3; — 22); — 
Deaths | 
Puerperal fever 13} — | — 3 3 4— 
Puerperal pyrexia 124 4 19 2; — 109 3 6 — | — 
Deaths 
Deaths 
Scarlet fever 1,415} 48) 266) 73) 1,634) 86) 233) 48) 53 
Small-pox — —|— _ 
Deaths — — 
Typhoid fevert 7; — 1 8) 2 
Deaths 1 
aths —|—|— 
1,959) 207 58} 38 2,369) — 24 
Deaths 12 2; — j— 1 11) — 6 2 1 
Deaths (0-1 341 390) 62; 24 22 
Infant mortality rate | 
(per 1,000 live births) 
Deaths (excluding still- 
births) 4,407) 599) 651] 189) 5,740) 789) 608) 201) 117 
Annual death rate (per 
1,000 persons living) 14:2}12-5| § 12-3} 13-4} 10-2 
Live births 50108} 450} 822) 286) 202§ 4,389) 340) 736] 280) 163 
Annual rate per 1 ,000 
persons living 16-7) 19 § 14-9} 18-7) 14-3 
Stillbirths , 167) 16 39 178 8| 38 
Rate per 1,000 total 
births (including 
stillborn) .. a 45 49 


* Notification in certain administrative areas only. 
t+ Includes primary form for England and Waies, London (administrative 
county), and Northern Ireland. 
+ Includes paratyphoid A and B for Northern Ireland. 
§ Owing to evacuation schemes and other movements of population, birth and 
death rates for Northern Ireland are no longer available. 
* Figures incomplete for England and Wales. 


EPIDEMIOLOGICAL NOTES 
Discussion of Table 


Measles was the only infectious disease in England and Wales 
which showed a big rise in the number of notifications, 211 
cases, when compared with the preceding week. This rise in 
incidence was due to relatively large increases in a few adminis- 
trative areas. Outbreaks in the boroughs of Battersea and 
Wandsworth were responsible for the increase of 26 cases re- 
ported in London. Outbreaks occurred in Kent, Malling R.D. ; 
Hereford, Leominster M.B.; and Shropshire, Bridgnorth M.B., 
where the notifications were 23, 39, and 23 respectively in 
excess of those of the previous week. The figure for cerebro- 
spinal fever, which exceeded the total of the preceding week 
by 26, was the largest for the past four months. The other 
mfectious diseases tended to be slightly below the level of the 
preceding week. The largest decreases were shown by whooping- 
cough and diphtheria, with 36 and 35 fewer cases. The only 
local variation of any size was shown by whooping-cough in 
Surrey, where in Carshalton U.D. notifications rose from 7 to 
20, and in Sutton and Cheam M.B. from 9 to 20. 

In Scotland small increases were recorded for the third con- 
secutive week in the number of notifications of cerebrospinal 
fever and scarlet fever. There were 6 fewer cases of measles 
and 25 fewer of whooping-cough than in the previous week. 


Dysentery 


The notifications of dysentery were 12 below the total for 
the preceding week in both England and Wales and Scotland. 
A further 23 cases were reported from the outbreak in Shrop- 
shire, Ellesmere U.D. The largest of the local outbreaks 
reported during the week in England were: Oxfordshire, Oxford 
C.B., 11; Northumberland, Gosforth U.D., 12; Cumberland, 
Border R.D., 21. In Scotland the largest returns were those of 
Edinburgh (14) and Renfrew County (10). 


Pneumonia 


Until the past four weeks the trend of the notifications of 
pneumonia has not displayed any very striking differences from 
that of preceding years. The rapid increase in notifications 
during the last month (the numbers have been more than 
doubled) has resulted in the incidence reaching a higher level 
than has been recorded for the similar period in recent years. 
The total notifications recorded in the 46th, 47th, and 48th 
weeks for the last three years are: 


Division 1941 1940 1939 

61 
3,187 2,084 1,579 


As the population has been disturbed by war conditions a com- 
parison of areas for the pre-war periods was not attempted. 
The figures show that the increase in pneumonia has been 
common to the whole country but that the rate cf increase has 
varied considerably. The largest relative increases are those 
of the SouthtEastern and Eastern Counties and the smallest 
those of London and the South-Western Counties. 


The Reich Finance Minister, together with the Minister of the 
Interior, has published an order regulating State payments for 
the third and subsequent children: These payments shall not be 
made in the case of “ asocial ” families. This applies to children 
with serious hereditary diseases or when the parents suffer from 
a hereditary disease. Payments can also be refused if the 
children have “foreign blood” and also for children whose 
parents will not belong to the various party organizations. 
“It is not congruous with the aim of this relief that it should 
be paid to heads of households who are not willing or are not 
fitted to serve faithfully the Reich and the people or who offer 
no guarantee for the suitable use of such assistance.” 
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Medical News 


In pursuance of Section | of the Rules Publication Act, 1893. 
the Minister of Labour and National Service proposes, at the 
expiration of forty days from December 5, 1941, to make 
regulations under the Factories Act, 1937, extending the pro- 
visions of Section 66 of the Act to toxic anaemia. Copies of 
the draft regulations may be purchased directly from H.M. 
Stationery Office at the following addresses: York House. 
Kingsway, London, W.C.2; 1206. George Street, Edinburgh : 
31-41, King Street, Manchester, 1: 1, St. Andrew's Crescent, 
Cardiff ; or through any bookseller. 


The Central Association for Mental Welfare (24, Buckingham 
Palace Road, $.W.1), the Child Guidance Council (temporary 
address, 23, Queen Square, Bath), and the National Council for 
Mental Hygiene (Chandos House, Palmer Street, S.W.1) continue 
to publish as a joint undertaking the quarterly Mental Health. 
The October issue (ls. post free) includes two papers on observed 
effects of wartime conditions on children, and the address given 
at the last annual meeting of the National Council for Mental 
Hygiene by Mr. Kenneth Walker entitled “The Need for a 
Positive Philosophy of Life.” The Child Guidance Council 
provides a note on play therapy, and there are the usual news 
paragraphs and reviews of books. 


According to the Yorkshire Post of December 6, approaches 
are to be made by the Harrogate Wells and Baths Committee 
to the British Spas Federation to call a national meeting to 
discuss plans for making British spas available for national 
health insurance patients, for obtaining the co-operation of 
friendly societies, and for using the spas for the benefit of 
industrial workers. 


The British Standards Institution announces that, in view of 
the continuing expansion of its work and the development of 
its relations with Government Departments and with standardiz- 
ing authorities over-seas, the General Council has appointed an 
executive committee under a permanent chairman. Mr. C. le 
Maistre, C.B.E. 
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Letters, Notes, and Answers 


All communications in regard to editorial business should be 
addressed to THE EDITOR, British Mepicat JourNaL, B.M.A. 
House, Tavistock Square, W.C.1. 

ORIGINAL ARTICLES and LETTERS forwarded for publication 
are understood to be offered to the British Medical Journal alone 
unless the contrary be stated. 

Authors desiring REPRINTS of their articles should ‘—_ ae 
with the Secretary, B.M.A. House, Tavistock Square, W.C.1, on 
receipt of proofs. Authors over-seas should indicate on MSS 
if reprints are required, as proofs are not sent abroad. 

ADVERTISEMENTS should be addressed ‘to the Advertisement 
Manager (hours 9 a.m. to 5 p.m.). Orders for copies of the 
Journal and subscriptions should be addressed to the Secretary. 

TELEPHONE No.—B.M.A. and B.M.J.: EUSTON 2111. 

TELEGRAPHIC ApprEesses.—EDITOR, Aitiology Westcent, London; 
SECRETARY, Medisecra Westcent, London. 

B.M.A. ScottisH OrFice: 7, Drumsheugh Gardens, Edinburgh. 


QUERIES AND ANSWERS 


Income Tax 
Second Year of New Practice 


E. S. was assessed for the first year of his present practice on the 
current year’s basis. The receipts included a special non-recurring 
amount of £118. He is being charged for the second year on the 
previous year’s basis, thus having in effect to suffer assessment 
twice on this special receipt. 


*," Section 15 of the Finance Act, 1930, provides that in such 
circumstances E, S. can, by giving notice to the inspector of taxes, 
require both (but not one only) of the second and third years of 
assessment to be dealt with on the basis of the profits of each of 
those years. The notice must be given in writing within two years 
of the end of the second year of assessment, and may be revoked 


MEDICAL NEWS 


within twelve months after the end of the third year of assessment. _ 
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LETTERS, NOTES, ETC. 
Treatment of Scabies 


Dr. W. A. Dickson (Garryowen, Enniskillen) writes: Now when ow 
present greatly increased fluid population of troops and evacuees 
has added considerably to the importance of the treatment of 
scabies, Dr. Berncastle’s letter (October 18, p. 560) regarding the 
use of sulphur taken internally has revived some interesting 
memories. Fifteen or more years ago my late father—medical 
oflicer in charge of two adjoining dispensaries in this county—gave, 
as‘is usual, his newly qualified son some useful advice, among 
which was a short discourse ons scabies. I might explain that 
part of his district was composed of bleak and mountainous areas 
where many of his patients were in very poor circumstances, and 
had not the facilities for an elaborate course of treatment, including 
baths, changes of apparel and bedclothes. His advice boiled down 


to this: in all but the mildest cases treat both internally and 
externally, and his treatment consisted of : 
Malt vinegar 1/2 pint 
Treacle 2 drachms 


Bring to the boil slow/y. nies boiling allow to settle and cool 
and decant supernatant fluid, adding thereto ess. menth. pip. 
1/2 drachm, of which mixture give 2 drachms t.i.d., and if 
necessary increase to 1/2 oz. t.i.d. Remove about half the 
sulphur sediment and mix same with lard 2 oz. and liq. carb. 
deterg. | drachm. This ointment to be applied and rubbed 
into affected areas. 
In following out his advice I had evident proof of the efficacy of 
this treatment in the case of a family of eight, where father, 
mother, and six children, the latter ranging trom 16 years to an 
infant in arms, were heavily infected—especially the parents and 
eldest daughter, with many raw areas and ulcers of the nipples. 
No baths were available except for the two youngest, and the 
supply of spare underclothes and bedclothes was almost non- 
existent, yet ‘mn ten days all were clear except the infant. They 
had all taken the mixture (in varying amounts) except the infant 
Again, about ten years ago at one of the outlying county schools 
in my area I found about one-third of the children (fifty-eight 
present) suffering from scabies. I knew full well that in spite of any 
advice I might give many would either not consult their medical 
attendant or, if so, would only carry out his instructions in a most 
haphazard manner, and that, therefore, the condition was not 
likely to improve within any reasonable time. I remembered 
having stopped at a delightful roadside spring and almost 
nauseated myself with a gulp of its sparkling waters, which I found 
to my disgust to be heavily charged with sulphur. As this spring 
was less than half a mile from the school I instructed the master 
to get a small wooden pail of the water brought to the school each 
day and to see that every child drank about an ounce of it each 
day. I visited the school about eighteen days later and found the 
condition cleared. As the spring is now non-existent, due to some 
natural cause which I have been too lazy to try to elucidate, I had 
completely forgotten about this incident until Dr. Berncastle’s 
letter recalled it to my memory. 


Anti-tobacco Campaign 


Dr. A. Rost (London, W.C.1) writes: Referring to the anti-tobacco 
campaign in Germany and Prof. Hans. Reiter's article in particular 
(noted in your issue of November 22, p. 758), I think it is about 
time that we, the medical men of this country, also tried to combat. 
in a body, the evils of tobacco-smoking. We constantly see in 
our consulting rooms the injurious effects of this common habit. 
when it is carried to excess, in the jumpy and nervy individual 
who is amblyopic in the dark. At this time, when more cigarettes 
are smoked than ever before, and we see at every turn their 
baneful influence, it would be wise to warn the people to lessen 
or to annul their output of smoke if we really are to possess an 
Al nation at last. An intensive campaign of organized propa- 
ganda against the consumption of tobacco is at the moment being 
financed by the German State, to be undertaken in the newspapers, 
theatres, cinemas, and all places of public assembly. 


British Schering, Ltd, inform us that although sulphacetamide 
appeared in Class B of the supplement to the Medical Research 
Council’s memorandum on economy in drugs, indicating that it is 
in short supply, they have so far been able to meet all demands 
for “ albucid ” of British manufacture. 


Messrs. T. J. Smith and Nephew, Ltd., Neptune Street, Hull, have 
now issued a second edition of their pamphlet on the Preparation 
of Plaster Casts, with special reference to the use of wide 
“ Cellona ” material. Surgeons interested in this technique may 
have copies, free of charge, on application to the makers. 
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